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USE IN LIFE SUPPORT MUST BE EXPRESSLY AUTHORIZED 


SGS-THOMSON’ PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF SGS-THOMSON 


Microelectronics. As used herein: 


1. Life support devices to systems are devices or systems 2. A critical component is any component of a life sup- 


which, are intended for surgical implant into the body port device or system whose failure to perform can be 
to support or sustain life, and whose failure to perform, reasonably expected to cause the failure of the life sup- 
when properly used in accordance with instructions for port device or system, or to affect its safety or effecti- 
use provided in the labeling, can be reasonably expec- veness. 


ted to result in a significant injury to the user. 
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INTRODUCTION 


SGS-THOMSON Microelectronics can now offer you a complete range of CMOS 
LINEAR devices including : 


— OPERATIONAL AMPLIFIERS 
— COMPARATORS 
— TIMERS 


This family of monolithics CMOS circuits provides the designers with high 
performance operation at low supply current and very good speed to power ratio. 
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INDEX 


Type Page 


TS271 Programmable Single CMOS Operational Amplifiers 
TS272 High Speed Dual CMOS Operational Amplifiers 
TS27M2 Low Power Dual CMOS Operational Amplifiers 
TS27L2 Very Low Power Dual CMOS Operational Amplifiers 
TS274 High Speed Quad CMOS Operational Amplifiers 
TS27M4 | Low Power Quad CMOS Operational Amplifiers 
TS27L4 Very Low Power Quad CMOS Operational Amplifiers 


TS339 Micropower Quad CMOS Voltage Comparators 


TS372 Low Power Dual CMOS Voltage Comparators 
TS374 Low Power Quad CMOS Voltage Comparators 
TS393 Micropower Dual CMOS Voltage Comparators 
TS3702 Micropower Dual CMOS Voltage Comparators 
TS3704 Micropower Quad CMOS Voltage Comparators 
TS555 Low Power Single CMOS Timers 

TS556 Low Power Dual CMOS Timers 
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PRODUCT GUIDE 


THE RANGE 


THE CMOS PRODUCTS RANGE 


1 - CMOS OPERATIONAL AMPLIFIERS 


SUPPLY CURRENT 
OPTIONS 


TS271. | PROGRAMMABLE 
TS27X HIGH 1mA 

3 OFFSET TS27MX MEDIUM 150pA 

VOLTAGE SELECTIONS TS27LX LOW 10 pA 


TS27X 10mV max. 


TS27XA 5mV max. 
3 TEMPERATURE 
TS27XB 2mvV max. RANGES 


3 CONFIGURATIONS 


TS271 SINGLE 
TS27X2. DUAL 
TS27X4 QUAD 


3 PACKAGE TYPES 


N  DIP8/DIP14 
D $08/S014 
J CERDIP8/CERDIP 14 


TS27XC 0 to+ 70°C 
TS27XI  - 40 to + 105 °C 
TS27XM_ = - 55 to +125 °C 


S90CMOS-01 


2- CMOS COMPARATORS 


LOW POWER COMPs MICROPOWER COMPs 


TS372 DUAL TS3702 DUAL Push Pull 

TS374 QUAD TS3704 QUAD J Output 
TS393 DUAL } Open Drain 
TS339 QUAD ° Output 


3 TEMPERATURE RANGES 3 PACKAGE TYPES 


TS37XC / TS370XC / TS339C / TS393C 0 to+ 70°C N  DIP8/DIP14 
TS37XI / TS370XI / TS3391 / TS393! -40 to +105 °C D S08/S014 
TS37XM / TS370XM / TS339M / TS393M -55 to +125 °C J CERDIP8/CERDIP 14 


S90CMOS-02 


3 - CMOS TIMERS 


3 TEMPERATURE 
RANGES 


TS55XC 0 to + 70°C 


3 PACKAGE TYPES 
N  DIP8&/ DIP14 


2 CONFIGURATIONS 
TS555 SINGLE 


D $08/S014 
J  CERDIP8/CERDIP 14 


TS55xl -40 to +105 °C 
TS55XM -55 to +125 °C 


TS556 DUAL 


SS0CMOS-03 
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TECHNOLOGY 


1 - PROCESS 
Figure 1. 


PASSIVATION ALUMINIUM 


The SGS-THOMSON Microelectronics CMOS 
process uses for Standard Linear Products a 
4um P Well technology with dual layer polysilicon 
gate. 

This process offers major advantages compared 
to traditional ones: 


2. SELF ALIGNED GATE 


Figure 2A: Drain/source diffusion is made 
before the gate’s etching. 


Aluminium Gate 


MAL 


Thin Oxide 


Designed overlap 
to avoid misalignment 


SI0CMOS-05A 


These figures illustrate the differences between 
metal gate and polysilicon gate MOS transistors. 
The overlap which causes capacitance is 
considerably reduced and becomes negligible. 


TECHNOLOGY 


FIRST POLYSILICON LEVEL SECOND POLYSILICON LEVEL 


CR GOUN genet 
Se aes 


CLE EEL ELE ELL LEE) 


ISOLATING LAYER 
S90CMOS-04 


¢ The phosphorus doped polysilicon gate traps free 
sodium ions providing ultra stable drift-free 
input MOS transistors. 


- Self aligned gate reduces the gate-drain 
Capacitance and meanwhile increases the 
speed of the MOS transistors. 


Figure 2B: Drain/source diffusion is made after 
the gate’s etching. 
The gate is used as a mask during 
the diffusion. 


Polysilicon Gate 


Thin Oxide 


Negligible 
Overlap 


S90CMOS-05B 


The self aligned polysilicon gate reduces the 
parasitic capacitance of the structure and also 
reduces the number of critical mask alignments 

which leads to cost reduction. 


SON 
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FEATURES / BENEFITS 


CMOS OPERATIONAL AMPLIFLIERS 


TS271 - TS27X2 series - TS27X4 series 


FEATURES 


¢ VOLTAGE RANGE 
FROM 3 to 16V (MAX=18V) 


¢ SINGLE SUPPLY VOLTAGE 
¢ ADAPTABLE BIAS CURRENT 


* EXTREMELY LOW INPUT CURRENT (1pA) 


¢« ALLOWS DESIGN IN WIDE APPLICATION 
RANGE (FROM BATTERY OPERATION 
TYPE UP TO USUAL 12V SUPPLY 
VOLTAGE TYPE) 


¢ AVOIDS NEGATIVE TYPE POWER SUPPLY 


« ALLOWS BEST CONSUMPTION/SPEED 
RATIO (COST EFFECTIVENESS) 


¢ MINIMIZES STATIC ERROR IN LOW 
IMPEDANCE APPLICATIONS 

* OFFSET VOLTAGE STABILITY (0.7nV/°C) * ANSWERS TO INSTRUMENTATION 
MARKET NEEDS WITH GENERAL 
PURPOSE TYPE PRICING 


¢ ADAPTABLE BANDWITH AND SLEW RATE 


TS27LX | TS27MX| TS27X | UNIT 
Sv} oo | 06 | 55 
a 


¢ MORE PERFORMANCE REGARDING TO 
CONSUMPTION (0.35 MHz/mW) ALLOWS 
SMALL SIZE POWER SUPPLY, LESS HEAT 
DISSIPATION, HIGHER RELIABILITY 


jeer] os | + | 25 n 


¢ DYNAMIC BEHAVIOUR 
- TS271 / TS272 / TS274 
- TS271 / TS27M2 / TS27M4 


¢ SYMETRICAL OUTPUT CURRENTS 
¢ LOW OUTPUT DYNAMIC IMPEDANCE 


¢ LINEARITY OF THE TRANSFERT 
FUNCTION (IN SINGLE OR DUAL POWER 
SUPPLY UTILISATION) 


« EASY REPLACEMENT OF 
— JFET OPERATIONAL AMPLIFIERS FAMILY 
— BIPOLAR OPERATIONAL AMPLIFIERS 
FAMILY 
WITH BETTER BEHAVIOUR 


« ALLOWS USE OF SAME LOADS ON BOTH 
SIDES OF THE OUTPUT 


¢ REDUCES SETTLING TIME 


¢ LOWERS GAIN DISPERSION IN 
OPEN-LOOP OPERATION MODE 


¢ IMPROVES THE STABILITY FOR HIGH 


¢ EXCELLENT PHASE MARGIN (DUE TO 
CAPACITANCE LOAD (MORE THAN 100pF) 


INTERNAL COMPENSATION) 


* OFFSET NULL CAPABILITY (TS271) ¢ MINIMIZES STATIC ERROR (WHEN USED 
IN COMPARATOR MODE) 

¢ ALLOWS HIGH OPTIMISATION FOR ALL 
TYPES OF APPLICATIONS 


» LARGE AND CONTINUOUS 
PROGRAMMATION RANGE (FROM 1A UP 
TO 200A) (TS271) 


AYf Boneoraes 
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FEATURES / BENEFITS 


LOW POWER CMOS COMPARATORS 


TS$372 - TS374 


¢ LOGIC "AND" / "OR" FUNCTION 
POSSIBILITY 


LIZ, BSctnemones 


FEATURES / BENEFITS 


MICROPOWER CMOS COMPARATORS_~ § 


TS393 - TS339 
FEATURES 


¢ SINGLE or DUAL SUPPLY OVER A WIDE 
RANGE (3 to 16 V or + 1.5 to + 8V) 


* EXTREMELY LOW SUPPLY CURRENT : 
10 yA / Comparator 


¢« FAST RESPONSE TIME: 1.1 uS 
WITH TTL INPUT 


* LOGIC "AND"/"OR"FUNCTION 
POSSIBILITY 


¢ EXTREMELY LOW SUPPLY CURRENT : 
10 nA / Comparator 


* NO EXTERNAL PULL UP RESISTOR 
REQUIRED 


ANZ, BBottomomes 


FEATURES / BENEFITS 


CMOS TIMERS 


5 Vee 


TS555 - TS556 


FEATURES 


¢ SINGLE SUPPLY OVER A WIDE RANGE 
2to1 


om 


* VERY LOW SUPPLY CURRENT : 
100 yA typ. / Timer 


¢« VERY HIGH SPEED 
2.7 MHz max. ASTABLE FREQUENCY 


¢ NE555 / NE556 PIN-TO-PIN COMPATIBLE 


¢ SUPPLY CURRENT SPIKES REDUCED 
DURING OUTPUT TRANSITIONS 


i 


BENEFITS 


¢ WIDE APPLICATION RANGE 


¢ 30 TIMES LESS THAN BIPOLAR NE555/6 


¢ 30 TIMES FASTER THAN BIPOLAR NE555/6 


¢ EASE OF UPGRADE IN REDESIGN 


« LOWER DECOUPLING CAPACITORS 
REQUIRED 


CST teeta 
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CROSS REFERENCE 


1 - CMOS OPERATIONAL AMPLIFLIERS 


TEXAS SGS-THOMSON 
INSTRUMENTS REPLACEMENT 


TLC274AIN 
TLC274BCD 
TLC274BCN 
TLC274BID 
TLC274BIN 
TLC274CD 
TLC274CN 
TLC2741D 
TLC274IN 
TLC27L2ACD 
TLC27L2ACP 
TLC27L2AID 
TLC27L2AIP 
TLC27L2BCD 
TLC27L2BCP 
TLC27L2BID 
TLC27L2BIP 
TLC27L2CD 
TLC27L2CP 
TLC27L2ID 
TLC27L2IP 
TLC27L4ACD 
TLC27L4ACN 
TLO27L4AIN 
TLC27L4BCD 
TLC27L4BCN 


TEXAS SGS-THOMSON 
INSTRUMENTS REPLACEMENT 


TLO27IACD 
TLDriAch 
eer 
TLC271AlP 
TLG271BCD 
TLC271BCP 
TLC271BID 
TLOZ7ABIF 
TLe27100 
TLOZTIGP 
TLeSTHID 
Tr 
TLC27EACD 
raven 
TLC272AID 
ere 
TLC272BCD 
omen 
fie 
TLC272BIP 
TLe27200 
TLC272CP 
TLe27210 
neoee 
TLOC274ACD 
TLO274AGN 
TLC274AID 
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CROSS REFERENCE 


1 - CMOS OPERATIONAL AMPLIFLIERS (continued) 


SGS-THOMSON 


TEXAS 
INSTRUMENTS REPLACEMENT 


TLC27L4BID TS27L4BID 
TLO27L4BIN TS27L4BIN 


TLO27L4CD TS27L4CD 
TLO27L4CN TS27L4CN 
TLO27L4ID TS27L41D 
TLO27L4IN TS27L4IN 
TLC27M2ACD TS27M2ACD 
TLO27M2ACP TS27M2ACN 
TLO27M2AID TS27M2AID 
TLOC27M2AIP TS27M2AIN 
TLC27M2BCD TS27M2BCD 
TLO27M2BCP TS27M2BON 
TLO27M2BID TS27M2BID 
TLO27M2BIP TS27M2BIN 
TLO27M2CD TS27M2CD 


SGS-THOMSON 
REPLACEMENT 


TS27M4ACN 
TS27M4BIN 
TS27M4ACD 
TS27M4BID 


NATIONAL 
SEMICONDUCTOR 


LMC660CN 

LMC660AIN 
LMC660CM 
LMC660AIM 


SGS-THOMSON 


TEXAS 
INSTRUMENTS REPLACEMENT 


TLC27M2CP TS27M2CN 


TLO27M2ID TS27M2ID 
TLC27M2IP TS27M2IN 
TLO27M4ACD TS27M4ACD 
TLO27M4ACN TS27M4ACN 
TLO27M4AID TS27M4AID 
TLO27M4AIN TS27M4AIN 
TLC27M4BCD TS27M4BCD 
TLO27M4BCN TS27M4BCN 
TLO27M4BID TS27M4BID 
TLO27M4BIN TS27M4BIN 
TLO27M4CD TS27M4CD 
TLO27M4CN TS27M4CN 
TLO27M4ID TS27M4ID 
TLO27M4 IN TS27M4IN 


SGS-THOMSON 
REPLACEMENT 


TS27M2ACN 
TS27M2BIN 
TS27M2ACD 
TS27M2BID 


NATIONAL 
SEMICONDUCTOR 


LMC662CN 

LMC662AIN 
LMC662CM 
LMC662AIM 


2 - CMOS COMPARATORS 


SGS-THOMSON 
REPLACEMENT 


INSTRUMENTS 


TS372CD 


TS372C0N 


TS372ID 


TS372IN 


TEXAS 
INSTRUMENTS 


SGS-THOMSON 
REPLACEMENT 


TLO374CD TS374CD 


TLC374CN TS374CN 


TLO374ID TS374ID 


TLO374IN TS374IN 


Ayy BiSonsewroncs 
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CROSS REFERENCE 


2 - CMOS COMPARATORS (continued) 


INSTRUMENTS REPLACEMENT 


TLC3704CN 
TLC37041D 
TLC3704IN 


SGS-THOMSON 


TEXAS 
INSTRUMENTS REPLACEMENT 


3 - CMOS TIMERS 


NATIONAL SGS-THOMSON 
SEMICONDUCTOR REPLACEMENT 
LMC555CM 
LMCS5S55CN 


TS555CD 
TS555CN 


SGS-THOMSON 
REPLACEMENT 


TS555CD 
TS555CN 


SIGNETICS 


ICM7555CD 


ICM7555CN 


IOM7555ID 
ICM7555IN 


TS5551D 
TS5551N 


TEXAS SGS-THOMSON 
INSTRUMENT REPLACEMENT 


TLC555CD TS555CD 


TLO555CP TS555ON 
TLC5551D TS5551D 


SGS-THOMSON 


REPLACEMENT 


_—_sawsune | ERR 
seca | ressson 


KS555HN TS555CN 


KS556D TS556CD 
KSSS6N TS556GN 


SON 
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ORDERING INFORMATION 


CMOS ORDERING INFORMATION 


1 - CMOS OPERATIONAL AMPLIFLIERS 


T S 2 v4 L 2 B | D 


TEMPERATURE 

Number of RANGE 
CMOS OP-AMPs OP-AMPs / Package C: O to+ 70°C 
Prefix 1,20r4 | :- 40°C to + 105°C 
M:- 55°C to + 125°C 


PACKAGE 
N DIL 
D* SO 
J CERDIP 


* Add "T" for tape 
and REEL delivery 


SUPPLY CURRENT OFFSET VOLTAGE 
"Nothing" High current imA "Nothing" 10mV 


M Medium current 150A A 5mV 
L Low current 10pA B 2mvV 


S90CMOS-06 


2 - CMOS COMPARATORS 
ai S 3 7 2 C N 


TEMPERATURE 
RANGE 


C: O to+ 70°C 
1 :- 40°C to+ 105°C 
M :- 55°C to + 125°C 


PACKAGE 
N DIL 
D* SO 
J CERDIP 


Number of 
COMPs / Package 
2or4 


CMOS COMPARATORS 
Prefix 


OW OO OO RY SR SOY SOY UO OOO 


* Add "T" for tape 
and REEL delivery 


SIO0CMOS-07 
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ORDERING INFORMATION 


2 - CMOS COMPARATORS (continued) 


TEMPERATURE 
RANGE 


C: 0O to+ 70°C 
1 :- 40°C to + 105°C 
M:- 55°C to + 125°C 


Number of 
COMPs / Package 
2or4 


CMOS COMPARATORS 
Prefix 


TEMPERATURE 
RANGE 


C: O to+ 70°C 
1 :-40°C to+ 105°C 
M:-55°C to + 125°C 


CMOS COMPARATORS 
Prefix 


3 - CMOS TIMERS 


TEMPERATURE 
RANGE 


C: 0 to+ 70°C 
| -40°C to+ 105°C 
M:-55°C to + 125°C 


TYPE 


5 SINGLE 
6 DUAL 


CMOS COMPARATORS 
Prefix 


b 
t 
, 
' 


AYZ Moneoan 


PACKAGE 
N DIL 
D* SO 
J CERDIP 


* Add "T" for tape 
and REEL delivery 


S9I0CMOS-08 


PACKAGE 
N DIL 
D* SO 
J CERDIP 


* Add "T" for tape 
and REEL delivery 


S90CMOS-09 


PACKAGE 
N DIL 
D* SO 
J CERDIP 


* Add "T" for tape 
and REEL delivery 


S90CMOS-10 
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APPLICATIONS 


APPLICATIONS 


SINGLE SUPPLY VOLTAGE 


PORTABLE 
SENSORS (PRESSURE, LEVEL, VOLUMETRIC) 


LOW INPUT OFFSET LOW SWITCH NOISE 
VOLTAGE 
TELECOM 


COMPUTER INSTRUMENTATION 


LOW INPUT CURRENT 


INSTRUMENTATION LOW SUPPLY CURRENT 


AUTO RADIO 
TELECOM TELECOM 
SENSORS WHITE GOODS 


LOW SUPPLY VOLTAGE 
TELECOM NETWORK 


S90CMOS-11 


MULTI SEGMENT POSITION 

TELECOM —_— SUBSCRIBER CARD (FILTER), EXCHANGE BOARD, MOBILE PHONE... 
CONSUMER _ VCR, TV SET, CD PLAYER WHITE MARKET AND TOYS... 

AUTOMOTIVE INJECTION CONTROL, ABS, CAR RADIO... 

COMPUTER —_ PERIPHERALS, DISK DRIVE... 

INDUSTRIAL —_ ELECTRICITY, GAZ AND WATER METERING, TEMPERATURE SENSORS... 


kyz 365, THOMSON 
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SELECTION GUIDE 


SELECTION GUIDE 


CMOS OPERATIONAL AMPLIFIERS 


Characteristics specified at Vcc = +10V, Tams = +25°C 


, Single 


rrezma [Dust | towrower | ves | vwie | ois | wo | 1 | 06 
Freeman! dunt | towrower | ves | wie | ors | 8 [1 | 06 
Frsemtos| Dial | towrower | ves | wis | ois | 2 | 1 | 06 
frsema | buat | YiohSpeod | ves | vie | 10 | 8 | as | 88 
rem | on | sone [vw | rere [se |e | as | as 
roma [ont WntorPon| we | fers | oo | w) or | oat 
Frsenaa | vad [Voy owPover| vos | wie | eo | 8 | or | coe 
rrszma [vad | towPower | ves [wie | ois | vo | 1 | 06 
rrszmien| vad | tow Power | vos | vwie | ors | 8 [7 | 08 
remo | ax [nro | we [ree [os [= | 1 | os 
eens [ant | wereoees [we [ewe | wo [2 


* For selected devices only. 


Gain 
Bandwidth 
Product 


Input 
Offset 
Voltage 


Operating | Supply 


Configuration 


Ayy BiSctuscwones 
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SELECTION GUIDE 


C 


MOS COMPARATORS 


Characteristics specified at Voc = +5V, Tams = +25°C 


Inout | Response 
Singl Vonage” ape, offset rey ye! 
aa Supply Range Typlcomp ba arene 


frsera [oval | towrower | wee | wie | vo | to | eto [Openban 
frets | cued | LowPover | Yes | s'nie | 160 | 10 | e00 |openoran 
rreass | ove! | wo Pover | wes [srwie | @ | 8 | e100 [opm orn 
rrsato [ved | MsoPower | ves [swt |e | 8 | 2100 |openoran 
frsoma | dual | Miso power | ves | emis |e | 8 | 2000 | Pushpa 
frst [Oued | MsoPower | ves [emis | 0 | 8 | 2000 | PushPat 


* For selected devices only. 


CMOS TIMERS 


Max Frequency 


Characteristics specified at Voc = +5V, Tams = +25°C 
Supply Current 
yp/Timer Astable Mode 


Operating 
Main Feature | Single Supply | Voltage Range 
(V) (mA) (MHz) 


Configuration 


ITT] GS THOMSON 
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SELECTION GUIDE 


OPERATIONAL AMPLIFIERS 
CMOS versus BIPOLAR & JFET 


Characteristics specified at Tama = +25°C 


TS271 versus COMPETITIVE SINGLE OPERATIONAL AMPLIFIERS 


; AG 
an _ 


General 
Low 
TLO71 JFET Low Noise Noise pe a Offset 


General 


input 
Offset 
Voltage 


Operating | Supply 
Voitage | Current 


Bandwidth 
(MHz) 


aac fain 


a3 


itay 


Weir CL ACH a 83.8 Oat Past s 


esislejls- 


General Offset 
Offset 
LM318 Ultra- fast | No | | Offset | 


roma or [me [wow | [eee «Lo 
mmr 


ky7_ SGS;THOMSON 


25 


SELECTION GUIDE 


TS27x2 versus COMPETITIVE DUAL OPERATIONAL AMPLIFIERS 


Operating 
Voltage se: Bandwidth 
Max Ty (MHz) 


Foltage” Bandwidth 
“hie (per nee Voltage (MHz) 


Max 


( ) 


From | arer | townowe | no | 2 | 1 | @ | « | 6 
a eee ee ee ee 
EatlOss Lone Pejust SE: gihBt GROW te, OH ep 31) inndiy’ ae 
[wisoe | Speer | towrove [vs [steam] os | 8 [13 | oa 
ames [sone tovrowe [ve [otewree| oa |e [ea [oe 
oe eke ior a 


ae 


Differential 


jressoas | Bipolar | High stabi pepe} et fe 


ky SGS THOMSON 
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DATASHEETS 
OPERATIONAL AMPLIFLIERS 


kys GS" THOMSON 


TS271C,1,M 


PROGRAMMABLE SINGLE CMOS OP-AMPs 


# OFFSET NULL CAPABILITY (by external com- 
pensation) 

#® SYMMETRICAL OUTPUT CURRENTS 

» HIGH GAIN BANDWIDTH PRODUCT 

=» THE TRANSFER FUNCTION IS LINEAR 

= CONSUMPTION CURRENT AND DYNAMIC 
PARAMETERS ARE STABLE REGARDING 
THE VOLTAGE POWER SUPPLY VARIATIONS 

" DYNAMIC CHARACTERISTICS ADJUSTABLE 
BY Iset 

# VERY LARGE Iset RANGE 

#® PIN TO PIN COMPATIBLE WITH SINGLE OP- 
ERATIONAL AMPLIFIER (UA776) 

=» STABLE AND LOW OFFSET VOLTAGE 

# INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

»® THREE INPUT OFFSET VOLTAGE SELEC- 
TIONS : STANDARD (10mV), A (5mV), B (2mV) 


DESCRIPTION 


The TS271 is low cost, low power single opera- 
tional amplifier designed to operate with single or 
dual supplies. This operational amplifiers uses the 
SGS-THOMSON silicon gate LIN MOS process 
giving itan excellent consumption-speed ratio. This 
amplifier is ideally suited for low consumption ap- 
plications. 


The power supply is externally programmable with 
a resistor connected between pins 8 and 4. It allows 
to choose the best consumption-speed ratio and 
the consumption can be minimized according to the 
required speed. These devices are specified for the 
following Iset current values :1.5uA, 25uA, 130uA. 


The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex- 
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications. 


April 1990 


Not 


N D 


DIP8 SO8 
(Plastic Package) (Plastic Micropackage) 


J 
CERDIP8 
(Cerdip Package) 


ORDER CODES 


PartNumber | Temperature Range 
Niu lol 
TS271C/AC/BC | 0°C to + 70°C BRB 


TS2711/Al/BI - 40°C to + 105°C 
Example : TS271ACN 


TS271M/AM/BM - 55°C to + 125°C 
PIN CONNECTIONS (Top view) 


DIP8 - CERDIP 8 - SO8 


Offset Null 

- Inverting Input 
Non-inverting Input 
Vcc 
Offset Null 2 
Output 
Vect 

“| ser 


ie 
2 

a. 
4- 
Bu 
6- 
7s 
8 


$90TS271-01 


1/14 
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TS271C,1,M 


BLOCK DIAGRAM 


Second 


Output 


Output 
stage 


Iset Input 


S90TS271-02 


MAXIMUM RATINGS 


Symbol Parameter 


V Supply Voltage (Note 1) 
V 


Differential Input Voltage (Note 2) 
Vi 


A vd Input Voltage (Note 3) 
| lo | Output Current for Vcc” = 15V + 30 


Toper Operating Free-Air Temperature Range 
TS271C/AC/BC 
TS2711/Al/BI - 40 to + 105 
TS271M/AM/BM - 55 to + 125 


Storage Temperature Range 


Notes : All voltage values, except differential voltage, are with respect to network ground terminal 
Differential voltages are the non-inverting input terminal with respect to the inverting input terminal 
The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage 


»~ On 


OPERATING CONDITIONS 


Symbol Parameter 


Supply Voltage 3* to 16 
Common Mode Input Voltage Range 0 to Voc* - 1.5 


* Selected devices only 


2/14 
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SCHEMATIC DIAGRAM 


Oly 


= 
indino 


P | qinuiyasyo [| 


war 1 
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3S 


Tay 
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RESISTOR BIASING 


OFFSET VOLTAGE NULL CIRCUIT 


TS271C,1,M 


$90TS271-05 


Iset 


Hit | et TT TT 
pe See ‘ 


| ee Oe ie ee a ee 2 ee S 


(Rset VALUE :SEE FIG.1) 


Rset CONNECTED TO Rset CONNECTED TO Vee 


GROUND 


$90TS271-04 


O.1pA 


100k & 
10k 92 


x 
O 
faa) 
KR 
rN) 
“”) 
a 
c 
O 
Li 
a) 
Lu 
Lu 
kK 
=z 
< 
am 
< 
=) 
1) 
za 
O 
<x 
Y) 
za 
Lu 
a 
= 
O 
O 
oe 
Lu 
Y) 
LL 
Le 
O 


3 
oO 
5) 
f 
2 
<x 
O 
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ELECTRICAL CHARACTERISTICS FOR Iset = 1.5uA 
Voc* = + 10V, Voc’ = OV, Tams = 25°C (unless otherwise specified) 


Symbol Parameter TS271C/AC/BC TS2711/Al/BI 
TS271M/AM/BM 
| Min. | Typ. | Max. | Min. | Typ. | Max. | 
mV 


Vio Input Offset Voltage 

Vo=1.4V,Vi=0V TS271C/I/M 
TS271AC/AI/AM 

TS271BC/BI/BM 


TS271C/I/M 
TS271AC/AI/AM 
TS271BC/BI/BM 


Tain S TAMB S TMaAx 


Input Offset Current 
Vi = 5V, Vo = 5V 
Tain < Tams S Tmax 
Input Bias Current 

V, = 5V, Vo = 5V 
Twin S$ Tama S$ Tmax 


High Level Output Voltage 
Vi = 10mV, Ri = 1MQ 
Tin S$ Tams S Tmax 


Large Signal Voltage Gain 
Vo = 1V to 6V, RL = 1MQ, V, = 
Tmin S$ Tams S$ Tmax 


30 
20 
Gain Bandwidth Product (Ay = 40dB, 
Ri = 1MQ, Cx = 100pF, fin = 10 KHz) 


Common Mode Rejection Ratio 
Vo = 1.4V, V, = 1V to 7.4V 
pA 
10 15 10 15 
17 18 


Icc Supply Current (per amplifier) 
Ay = 1, no load, Vo = 5V 
Tin < Tams S Tmax 
Isink Output Sink Current 
Vi =- 10MV, Vo = Voc 45 65 35 45 65 
Svo Slew-Rate at Unity Gain V/s 
Ri = 1MQ, C_= 100pF 0.04 
Phase Margin at Unity Gain degrees 
Ay = 40 dB, R, = = 1MQ 
Ci= 10pF 35 35 
C= 100pF 10 10 


Kov Overshoot Factor 
C_ = 10pF 40 
C_ = 100pF 70 
Vn Equivalent Input Noise Voltage nV/VHz 
= 1kHz, Rs = 10Q 
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Supply Voltage Rejection Ratio 
Vec* = 5V to 10V Vo = 1.4V 
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TYPICAL CHARACTERISTICS FOR Iset = 1.5uA 


Figure 2: Supply Current (each amplifier) Figure 3: Input Bias Current versus Free Air 
versus Supply Voltage. Temperature. 
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TYPICAL CHARACTERISTICS FOR Iset = 1.5n:A (continued) 
Figure6: | OpenLoop Frequency Response and Phase Shift. 
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TS271C,1,M 


ELECTRICAL CHARACTERISTICS FOR Iset = 25uA 
Voc* = + 10V, Vcc’ = OV, Tams = 25°C (unless otherwise specified) 


Symbol Parameter | eee | C/AC/BC TS2711/Al/Bl 
TS271M/AM/BM 
eas 


Vio Input Offset ae 

Vo = 1.4V, V = TS271C/I/M 
TS271AC/AI/AM 
TS271BC/BI/BM 


TS271C/I/M 
TS271AC/AI/AM 
TS271BC/BI/BM 


Tain S Tams S Tmax 


Input Offset Current 
V = 5V, Vo = 5V 
Tmin S$ Tams S Tmax 


Input Bias Current 
V, = 5V, Vo = 5V 
Tmin S Tame S Tmax 


High Level Output Voltage 
Vi = 10mV, Ri = 100kQ 
Tain S Tams S Tmax 


Large Signal Voltage Gain 
Vo = 1V to BV, Ri = 100kQ, V, = 5V 


Twin S Tams S Tmax 
GB Gain Bandwidth Product (Av = 40dB, MHz 
Ri = 100kQ, Ci = 100pF, fin = 100 kHz) 0.7 0.7 
Common Mode Rejection Ratio 
Vo = 1.4V, Vi= 1V to 7.4V 
SVR Supply Voltage Rejection Ratio 
Voc’ = 5Vto 10V ,Vo = 1.4V 
Supply Current (per amplifier) 


Ay = 1, no load, Vo = 5V 
Tmin < Tams < Tmax 


Icc 
Output Short Circuit Current 
V, = 10mV, Vo = OV 45 85 45 85 
Isink Output Sink Current mA 
Vi =- 10mV, Vo = Voc 35 45 65 35 45 65 
Svo Slew-Rate at Unity Gain V/s 
Ri = 100kQ, CL= 100pF 


m Phase Margin at Unity Gain degrees 
Ay = 40 oB, Rt = 100kQ 
Ci= 10pF 50 50 
C.= 100pF 30 30 
Kov Overshoot Factor 


CL = 10pF 


C. = 100pF «| | |g mia 
Equivalent Input Noise Voltage nV/VHz 
f = 1KHz, Rs = 10Q 38 38 
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TYPICAL CHARACTERISTICS FOR Iset = 25ynA 


Supply Current (each amplifier) 
versus Supply Voltage. 


Figure 11: 


SUPPLY CURRENT, Icc (HA) 


Figure 13a: 


OUTPUT VOLTAGE, Vou (V) 


Figure 14a: 


OUTPUT VOLTAGE, Vo, (V) 


SUPPLY VOLTAGE, Voc (V) 


High Level Output Voltage versus 


High Level Output Current. 


OUTPUT CURRENT, !on (mA) 


Low Level Output Voltage versus 


Low Level Output Current. 


OUTPUT CURRENT, lou (mA) 


TS271C,1,M 


Figure 12: Input Bias Current versus Free Air 
Temperature. 
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Figure 13b : High Level Output Voltage versus 


High Level Output Current. 
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TYPICAL CHARACTERISTICS FOR Iset = 25u1A (continued) 
Figure 15: Open Loop Frequency Response and Phase Shift. 
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Figure 17: Phase Margin versus Supply 


Voltage. 
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Figure 19: Slew Rates versus Supply Voltage. 
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ELECTRICAL CHARACTERISTICS FOR Iset = 130uA 
Vcc* = + 10V, Voc’ = OV, Tams = 25°C (unless otherwise specified) 


Symbol Parameter [ance || C/AC/BC TS2711/Al/BI 
TS271M/AM/BM 
Seiad EC 


Input Offset Voltage mV 
Vo=1.4V,Vi=0V  TS271C/I/M 1.1 
TS271AC/Al/AM 0.9 
TS271BC/BI/BM 


Tain S Tamp S Tmax 19271C/I/M 
TS271AC/Al/AM 
TS271BC/BI/BM 


Input Offset Current 

V; = 5V, Vo = 5V 

Tain S Tams S Tmax 
Input Bias Current 

Vi= 5V, Vo = 5V 

Tmin < Tams S Tmax 
High Level Output Voltage 

V; = 10mV, Ri = 10kQ 

Tmin S Tams S Tmax 


Large Signal Voltage Gain 
Vo = 1V to 6V, Ri = 10kQ, V; = 5V 
Tmin S Tams S Tmax 
Gain Bandwidth Product (Ay = 40dB, 
Re = 10kQ, Cy = 100pF, fin = 200 kHz) 


Common Mode Rejection Ratio 
Vo = 1.4V, Vi = 1V to 7.4V 


Supply Voltage Rejection Ratio 
Vec* = 5V to 10V ,Vo = 1.4V 


Supply Current (per amplifier) 
Ay = 1, no load, Vo = 5V 
Tain S Tame S Tmax 


Output Short Circuit Current 
Vi = 10mV, Vo = OV 


Output Sink Current 
Vi = - 10mvV, os = Vcc 


Phase Tre at Unity Gain 
Ay = 40 GB, Ri = 10kQ 
Ci= 10pF 
C= 100pF 


CG. = 10pF 
CL = 100pF 
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TYPICAL CHARACTERISTICS FOR Iset = 130A 


Figure 20: Supply Current (each amplifier) 
versus Supply Voltage. 
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Figure 22a : High Level Output Voltage versus 
High Level Output Current. 
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Figure 23a : Low Level Output Voltage versus 
Low Level Output Current. 
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TYPICAL CHARACTERISTICS FOR Iset = 130A (continued) 
Figure 24: OpenLoop Frequency Response and Phase Shift. 
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PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP OR CERDIP 


(1) Nominal dimension 
(2) True geometrical position 
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TS272C,1,M 


HIGH SPEED DUAL CMOS OP-AMPs 


= EXCELLENT PHASE MARGIN ON CAPACI- 
TIVE LOADS 

= SYMETRICAL OUTPUT CURRENTS 

= HIGH GAIN BANDWIDTH PRODUCT 

= LOW OUTPUT DYNAMIC IMPEDANCE 

= THE TRANSFER FUNCTION IS LINEAR 

= PIN TO PIN COMPATIBLE WITH STANDARD 
QUAD OP-AMPs (TL082 -LM358) 

=» STABLE AND LOW OFFSET VOLTAGE 

» INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

= THREE INPUT OFFSET VOLTAGE SELEC- 
TIONS : STANDARD (10mV), A (5mV), B (2mV) 


DESCRIPTION 


The TS272 series are low cost, low power dual 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi- 
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications. 


Three power consumptions are available allowing 
to have always the best consumption-speed ratio : 
@ Icc= 10uA/amp. : TS27L2 (very low power) 

e Icc= 150uA/amp. : TS27M2 (low power) 

e Icc= 1mA/amp. : TS272 (high speed) 


The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex- 
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications. 


April 1990 


Not 


D 
SO8 
(Plastic Package) (Plastic Micropackage) 
J 
CERDIP8 
(Cerdip Package) 


ORDER CODES 


PartNumber | Temperature Range __Package_ 
TS272C/AC/BC 0°C to + 70°C Hae 


TS272\/Al/BI - 40°C to + 105°C 
Example : TS272ACN 


TS272M/AM/BM | - 55°C to + 125°C 
PIN CONNECTIONS (Top view) 


DIP8 - CERDIP 8 - SO8 


- Output 1 

- Inverting Input 1 

- Non-inverting Input 1 
“Voc” 

- Non-inverting Input 2 
- Inverting Input 2 

- Output 2 


+ 
-Vec 


{ 
2 
3 
4 
5 
6 
7 
8 
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BLOCK DIAGRAM 


xI 


source 


Input , 
differential Outpu 


S90TS272-02 


MAXIMUM RATINGS 


Parameter 


4G 


Input Voltage (Note 3) -0.3 to 18 
Ede i] Output Current for Vcc* = 15V 


Operating Free-Air Temperature Range 


TS272C/AC/BC 
TS272\/Al/Bl - 40 to + 105 
TS272M/AM/BM -55 to + 125 


Storage Temperature Range 


Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal 
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 


OPERATING CONDITIONS 


Common Mode Input Voltage Range 0 to Vec* - 1.5 


* Selected devices only. 
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SCHEMATIC DIAGRAM (for 1/2 TS272) 
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ELECTRICAL CHARACTERISTICS 
Voc* = + 10V, Voc = OV, Tams = 25°C (unless otherwise specified) 


Symbol Parameter TS272C/AC/BC TS2721/Al/Bl 
TS272M/AM/BM 
mV 


Min. | Typ. | Max. | Min. | Typ. | Max. | 


Input Offset Voltage 
Vo=1.4V,Vi=0V  TS272C/\/M 1.1 10 1.1 10 
TS272AC/AlI/AM 0.9 5 0.9 5 
TS272BC/BI/BM 0.25 2 0.25 2 
TMIN S TamB S$ Tmax = =7S272C/I/M 12 12 
TS272AC/Al/AM 6.5 6.5 
TS272BC/BlI/BM 3 3.5 


Input Offset Current 
V, = 5V, Vo = 5V 
Tain S$ Tams S Tmax 

Input Bias Current 
V, = 5V, Vo = 5V 
Tin S Tams S Tmax 


High Level Output Voltage 
Vi = 10mV, Re = 10kQ 
Tain S$ Tame S Tmax 


VoL Low Level Output Voltage mV 
Vi = - 10mV 50 


Large Signal Voltage Gain 
Vo = 1V to 6V, Ri = 10kQ, V, = 5V 
Tain S Tams S Tmax 


Gain Bandwidth Product 
Av = 40a0B, Ri = 10kQ, Ci = 100pF 
fin = 200 kHz 


Common Mode Rejection Ratio 
Vo = 1.4V, Vi = 1V to 7.4V ae i 
Supply Voltage Rejection Ratio 
Vec* = 5V to 10V Vo = 1.4V aie 
loc Supply Current (per amplifier) 
Ay = 1, no load, Vo = 5V 1000 | 1500 1000 | 1500 
Tain S Tams S Tmax 1600 1700 
Output Short Circuit Current 
Vi = 10MV, Vo = OV 
Isink Output Sink Current 
Vi = - 10MV, Vo = Vcc 35 45 65 35 45 


Slew-Rate at Unity Gain V/s 
Ri = 10kQ, C= 100pF 

Phase Margin at Unity Gain degrees 
Ay = 40 dB, Ri = 10kQ, CL= 3 Sa a 


| Overshoot Factor = sid Factor 


Kor _| veros Input Noise Voltage = Hz 
f = 1kHz, Rs = 102 
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TYPICAL CHARACTERISTICS 


Figure 1: Supply Current (each amplifier) 
versus Supply Voltage. 


SUPPLY CURRENT, Icc (mA) 


N 
os) 


SUPPLY VOLTAGE, Vcc (V) 


Figure 3a: High Level Output Voltage versus 


OUTPUT VOLTAGE, Von (V) 


High Level Output Current. 
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Figure 4a: Low Level Output Voltage versus 


OUTPUT VOLTAGE, Vo, (V) 


Low Level Output Current. 
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Figure 2: Input Bias Current versus Free Air 
Temperature. 
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Figure 3b : High Level Output Voltage versus 
High Level Output Current. 
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TYPICAL CHARACTERISTICS (continued) 
Figure 5: Open Loop Frequency Response and Phase Shift. 
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PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP OR CERDIP 


051 min 


<I> 1 Q 
Ore” 7.62 (2) cece 


(1) Nominal dimension 
(2) True geometrical position 


G7 SGS-THOMSON mu 
SF CROZLECTRSRICS 


49 


Si 


SGS-THOMSON 
MICROELECTRONICS 


TS27L2C,|,M 


VERY LOW POWER DUAL CMOS OP-AMPs 


» EXCELLENT PHASE MARGIN ON CAPACI- 
TIVE LOADS 

= SYMETRICAL OUTPUT CURRENTS 

» LOW OUTPUT DYNAMIC IMPEDANCE 

=» THE TRANSFER FUNCTION IS LINEAR 

= PIN TO PIN COMPATIBLE WITH STANDARD 
QUAD OP-AMPs (TL082 -LM358) 

= STABLE AND LOW OFFSET VOLTAGE 

s INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

= THREE INPUT OFFSET VOLTAGE SELEC- 
TIONS : STANDARD (10mV), A (5mV), B (2mV) 


DESCRIPTION 


The TS272 series are low cost, low power dual 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi- 
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications. 


Three power consumptions are available allowing 
to have always the best consumption-speed ratio : 
e Icc= 10nA/amp. : TS27L2 (very low power) 

e Ioc= 150uA/amp. : TS27M2 (low power) 

e Icc= 1mA/amp. : TS272 (high speed) 


The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex- 
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications. 


April 1990 


No? 


D 


SO8 


(Plastic Package) (Plastic Micropackage) 


J 
CERDIP8 
(Cerdip Package) 


ORDER CODES 


Temperature 
Part Number 
em | ee ox NILE ed 


TS27L2C/AC/BC 
TS27L2\/Al/Bl 


- Output 1 
- Inverting Input 1 
- Non-inverting Input 1 


- Non-inverting Input 2 
- Inverting Input 2 

- Output 2 

-Voeco* 


1 
2 
3 
4- 
5 
6 
7 
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TS27L2C,1,M 


BLOCK DIAGRAM 


x1 Output 


source stage 


Input Second Output 
differential 1a f 


S90TS27L2-02 


MAXIMUM RATINGS 


Parameter 


Supply Voltage (Note 1) 
Differential Input Voltage (Note 2) 


Operating Free-Air Temperature Range iG: 
TS27L2C/AC/BC 0 to + 70 
TS27L21/Al/BI - 40 to +105 
TS27L2M/AM/BM - 55 to + 125 
Storage Temperature Range - 65 to + 150 
Notes : 1 All voltage values, except differential voltage, are with respect to network ground terminal. 
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 


OPERATING CONDITIONS 


Common Mode Input Voltage Range 0 to Vec* - 1.5 


* Selected devices only 
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TS27L2C,i,M 


SCHEMATIC DIAGRAM (for 1/2 TS27L2) 


S90TS27L2-03 
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TS27L2C,1,M 


ELECTRICAL CHARACTERISTICS 
Voc* = + 10V, Voc’ = OV, Tams = 25°C (unless otherwise specified) 


Symbol Parameter TS27L2C/AC/BC TS27L21/Al/BI 
TS27L2M/AM/BM 
Min. | Typ. | Max. | Min. | Typ. | Max. | 
mV 


Vio Input Offset he 

Vo = 1.4V, V, = TS27L2C/I/M 
TS27L2AC/Al/AM 
TS27L2BC/BI/BM 


TS27L2C/I/M 
TS27L2AC/Al/AM 
TS27L2BC/BI/BM 


Input Offset Current 
V, = 5V, Vo = 5V 
Tin S Tams S$ Tmax 


Tain S Tams S Tmax 


Input Bias Current 
V, = 5V, Vo = 5V 
Tin S$ Tams S Tmax 
High Level Output Voltage 
V, = 10mV, Ri = 1MQ 
Tmin S Tams S$ Tmax 


VoL Low Level Output Voltage mV 
Vi = - 10mV 50 50 


Large Signal Voltage Gain 
Vo = 1V to BV, Rt = 1MQ, V, = 5V 
Tmin < Tams S Tmax 


Gain Bandwidth Product 
Ay = 40dB, Rt = 1MQ, Cr = 100pF 
Th = 10 kHz 


Common Mode Rejection Ratio 

Vo = 1.4V, Vi = 1V to 7.4V 65 65 
Supply Voltage Rejection Ratio 

Voc’ = 5V to 10V ,Vo = 1.4V 


Supply Current (per amplifier) 
Ay = 1, no load, Vo = 5V 
Tmin S$ Tams S Tmax 


loc 
Output Short Circuit Current mA 
V, = 10mV, Vo = OV 45 85 45 85 
sink Output Sink Current mA 
Vi =- 10mV, Vo = Voc 35 45 65 35 45 65 


Slew-Rate at Unity Gain V/us 
Ri = 1MQ, Ci= 100pF 0.04 0.04 

Phase Margin at Unity Gain degrees 
Ay = 40 GB, Rt = 1MQ, Cr= (acai 45 45 


| Overshoot Factor Factor 30 | 30 | =f fs 80 | | 30. | 


—io_| Seentes Input Noise Voltage — VHz 
f = 1kHz, i ae eee 10Q 


| Voi/Vo2 | CrossTalk Attenuation = Talk Attenuation | ff t20 | |] te |B CL 
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TS27L2C,1,M 


TYPICAL CHARACTERISTICS 
Figure1: Supply Current (each amplifier) Figure 2: Input Bias Current versus Free Air 
versus Supply Voltage. Temperature. 
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Figure 3a: High Level Output Voltage versus Figure 3b: High Level Output Voltage versus 
High Level Output Current. High Level Output Current. 
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TS27L2C,1,M 


TYPICAL CHARACTERISTICS (continued) 
Figure 5: 
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Figure6: Gain Bandwidth Product versus Figure 7: Phase Margin versus Supply 
Supply Voltage. Voltage. 
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TS27L2C,1,M 


PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP OR CERDIP 


on OA 
03° Ia 7 62 (2) vi 48 


(1) Nominal dimension 
(2) True geometrical position 
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NICROELECTROMICS 


TS27M2C,1,M 


LOW POWER DUAL CMOS OP-AMPs 


» EXCELLENT PHASE MARGIN ON CAPACI- 
TIVE LOADS 

» SYMETRICAL OUTPUT CURRENTS 

=» LOW OUTPUT DYNAMIC IMPEDANCE 

= THE TRANSFER FUNCTION IS LINEAR 

= PIN TO PIN COMPATIBLE WITH STANDARD 
QUAD OP-AMPs (TLO82 -LM358) 

= STABLE AND LOW OFFSET VOLTAGE 

2 INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

= THREE INPUT OFFSET VOLTAGE SELEC- 
TIONS : STANDARD (10mV), A (5mV), B (2mV) 


DESCRIPTION 


The TS272 series are low cost, low power dual 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi- 
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications. 


Three power consumptions are available allowing 
to have always the best consumption-speed ratio : 
@ Icc= 10nA/amp. : TS27L2 (very low power) 

e Ioc= 150uA/amp. : TS27M2 (low power) 

e Icc= imA/amp. : TS272 (high speed) 


The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex- 
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications. 


April 1990 


Not 


D 
SO8 
(Plastic Package) (Plastic Micropackage) 
J 
CERDIP8 
(Cerdip Package) 


ORDER CODES 


Part Number 


TS27M2C/AC/BC 
TS27Me2\/Al/BI 


Temperature 


Range 


- Output 1 
- Inverting Input 1 
- Non-inverting Input 1 


- Non-inverting Input 2 
- Inverting Input 2 
- Output 2 
-V + 
cc 


4 
2 
3 
A 
) 
6 
7 
8 


S90TS27M2-01 
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TS27M2C,I1,M 


BLOCK DIAGRAM 


differential 


source et 
Input Output 


S90TS27M2-02 


MAXIMUM RATINGS 


Parameter 
Supply Voltage (Note 1) 


+ 

cc 
id 

Vv 


Differential Input Voltage (Note 2) V 
V 


Unit _| 
Ley 
= Input Voltage (Note 3) -0.3 to 18 ie 
| lo | Output Current for Vcc* > 15V 
°c | 


Toper Operating Free-Air Temperature Range 

TS27M2C/AC/BC 

TS27M2I/Al/BI - 40 to + 105 
TS27M2M/AM/BM - 55 to + 125 


Storage Temperature Range - 65 to + 150 °C 


Notes : 1 All voltage values, except differential voltage, are with respect to network ground terminal 

2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal 

3 The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 
OPERATING CONDITIONS 


Supply Voltage 3* to 16 


Common Mode Input Voltage Range 0 to Vcc’ - 1.5 


* Selected devices only. 
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TS27M2C,1,M 


SCHEMATIC DIAGRAM (for 1/2 TS27M2) 


S90TS27M2-03 
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TS27M2C,1,M 


ELECTRICAL CHARACTERISTICS 
Voc* = + 10V. Voc’ = OV, Tame = 25°C (unless otherwise specified) 
TS27M2C/AC/BC 


TS27M2\/Al/Bl 
TS27M2M/AM/BM 


Parameter 


Input Offset Voltage 


Vo=1.4V,V,=0V  TS27M2C/I/M 1 1 10 
TS27M2AC/AI/AM 0.9 5 
TS27M2BC/BI/BM 025 2 
TmMIN < TamBp < Tmax TS27M2C/I/M 12 
TS27M2AC/AI/AM 6.5 
TS27M2BC/BI/BM 3 
Input Offset Voltage Drift 2 
Input Offset Current 
V, = 5V, Vo = 5V | 
Tmin S Tams S Tmax 100 


Input Bias Current 
V, = 5V, Vo = 5V 
Tain S Tams S Tmax 150 300 


High Level Output Voltage V 
V, = 10mV, Rr = 100kQ : 8.7 
Twin S$ Tams S$ Tmax 8.5 
VoL Low Level Output Voltage mV 
Vi = - 10mV 50 50 


Large Signal Voltage Gain 
Vo = 1V to BV, Ri = 100kQ, V, = 5V 


Tmin S Tams S Tmax 
Gain Bandwidth Product 

= 40a0B, Rr = 100kQ, C_ = 100pF 
fin = 100 kHz 


ws 
— 
ue) 
> 


CMR Common Mode Rejection Ratio 

Vo = 1.4V, V.= 1V to 7.4V 65 80 
SVR Supply Voltage Rejection Ratio 

Veco’ = 5V to 10V ,Vo = 1.4V 


Supply Current (per amplifier) 
Ay = 1, no load, Vo = 5V 
Tuin S$ Tame S$ Téax 
Output Short Circuit Current 
V, = 10mV, Vo = OV 
Output Sink Current 
Vi =- 10mV, Vo = = Vcc 
‘Slew- Rate at Unity Gain 
Ri = 100kQ, C.= 100pF 


200 200 

250 300 
45 rs lies! ry is 
jaenee 


Om Phase Margin at Unity Gain degrees 
Ay = 40 dB, Ri = 100kQ, CL= 100pF 45 45 
Kov Overshoot Factor Foc) 
Va Equivalent Input Noise Voltage 


ae 
= 1kHz, Rs = 102 


[har 
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TS27M2C,I1,M 


TYPICAL CHARACTERISTICS 
Figure 1: Supply Current (each amplifier) Figure 2: Input Bias Current versus Free Air 
versus Supply Voltage. Temperature. 
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SUPPLY VOLTAGE, Vcc (V) TEMPERATURE, Tame (°C) 
Figure 3a: High Level Output Voltage versus Figure 3b: High Level Output Voltage versus 
High Level Output Current. High Level Output Current. 
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Low Level Output Current. Low Level Output Current. 
3 1 1 ‘ % 
: s || | vem YY 
eee 
= ae VA 
uy Lu 
G} O 
< < 
- E 
_I pa | 
g S$ 
_ KE 1 
=) = 
oO. oO 
= 5 
5 O 
0 4 8 12 16 20 
OUTPUT CURRENT, lot (mA) OUTPUT CURRENT, Io, (mA) 


STA SGS-THOMSON 


MICROELECTRONICS 


TS27M2C,I,M 


TYPICAL CHARACTERISTICS (continued) 
Figure 5: | OpenLoop Frequency Response and Phase Shift. 
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TS27M2C,I,M 


PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP OR CERDIP 


(1) Nomina! dimension 
(2) True geometrical position 
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kyz 6S THOMSON TS274C,1,M 


HIGH SPEED QUAD CMOS OP-AMPs 


= EXCELLENT PHASE MARGIN ON CAPACI- 
TIVE LOADS 

= SYMETRICAL OUTPUT CURRENTS 

= HIGH GAIN BANDWIDTH PRODUCT 

=» LOW OUTPUT DYNAMIC IMPEDANCE 

= THE TRANSFER FUNCTION IS LINEAR 

= PIN TO PIN COMPATIBLE WITH STANDARD 
QUAD OP-AMPs (TL084 -LM324) 


= STABLE AND LOW OFFSET VOLTAGE : 
s®INTERNAL ELECTROSTATIC DISCHARGE (Plastic Package) (Plastic Micropackage) 
(ESD) PROTECTION CIRCUITS 
= THREE INPUT OFFSET VOLTAGE SELEC- J 
TIONS : STANDARD (10mV), A (5mvV), B (2mV) CERDIP14 


(Cerdip Package) 


ORDER CODES 


TS274C/AC/BC 0°C to + 70°C 
TS274I/Al/BI - 40°C to + 105°C 
TS274M/AM/BM | -55°C to + 125°C 
Example : TS274ACN 


DESCRIPTION 


The TS274 series are low cost, low power quad PIN CONNECTIONS (Top view) 
operational amplifiers designed to operate with 


single or dual supplies. These operational amplifi- 
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications. 


DIP14 - CERDIP 14 - S014 


Output 1 Output 4 
Three power consumptions are available allowing invarng nade inverting lneute 
to have always the best consumption-speed ratio : Seamanne, ee eer 
e Icc= 10uA/amp. : TS27L4 (very low power) 
e Icc= 150uA/amp. : TS27M4 (low power) ma ie 
e Icc= 1mA/amp. : TS274 (high speed) Non-inverting Input 2 Non-inverting Input 3 


Inverting Input 2 Inverting Input 3 


The input impedance is similar to the J-FET input Output 2 Output 3 
impedance : very high input impedance and ex- 
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications. S90TS274-01 
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TS274C,1,M 


BLOCK DIAGRAM 


source x1 


Input 


differential 


$90TS274-02 


MAXIMUM RATINGS 


Parameter 
Supply Voltage (Note 1) 
Differential Input Voltage (Note 2) 


Input Voltage (Note 3) - 0.3 to 18 
Output Current for Vcc* = 15V 
ie) 
C 


TS274C/AC/BC 
TS274I/AI/BI - 40 to + 105 
TS274M/AM/BM - 55 to + 125 


Notes : 1. All voltage values, except differential voltage, are with respect to network ground terminal. 
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 


OPTIMAL OPERATING CONDITIONS 


Parameter 


Supply Voltage 


Common Mode Input Voltage Range 
* Selected devices only. 


2/7 
ae IST SGS THOMSON 


TS274C,|,M 


SCHEMATIC DIAGRAM (for 1/4 TS274) 
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TS274C,1,M 


ELECTRICAL CHARACTERISTICS 
Vec* = + 10V, Vcc’ = OV, Tams = 25°C (unless otherwise specified) 


Symbol Parameter | ea TS2741/Al/Bl 
TS274M/AM/BM 
eerexveti etic 
mV 


Input Offset eed 
Vo = 1.4V, Vi = TS274C/I/M 1.1 10 1.1 10 
TS274AC/Al/AM 0.9 5 0.9 5 
TS274BC/BI/BM 0.25 2 0.25 2 
Tain S TamB S Tmax 79274C/I/M 12 12 
TS274AC/Al/AM 6.5 6.5 
TS274BC/BI/BM 3 3.5 


Input Bias Current 
V, = 5V, Vo = 5V 


Tin S$ Tams S Tmax 
High Level Output Voltage 


V, = 10mV, Ry = 10kQ 


Input Offset Current pA 
Vi = 5V, Vo= = 5V 1 | 
Twin S Tams S Tmax 100 200 
Tain S Tams S Tmax 


Low Level Output Voltage mV 
Vi =- 10mV 50 50 


Vo 
VoL 
Ay Large Signal Voltage Gain 
GB 
MR 


Vio 

H 

d 

V, = 1V to 6V, Ri = 10kQ, V, = 5V 
Tain < Tame S Tmax 

P 


Gain Bandwidth Product 
Ay = 40dB, Ri = 10kQ, CL = 100pF 
fin = 200 kHz 


C Common Mode Rejection Ratio 
Vo = 1.4V, Vi = 1V to 7.4V 65 65 
SVR Supply Voltage Rejection Ratio 
Voc’ = 5V to 10V ,Vo = 1.4V 
loc Supply Current (per amplifier) 
Ay = 1, no load, Vo = 5V 1000 | 1500 1000 | 1500 
Tmin S Tame S Tmax 1600 1700 
Output Short Circuit Current 
Vi = 10mV, Vo = OV 45 85 45 85 
Isink Output Sink Current mA 
Vi =- 10mV, Vo = Voc 35 45 35 45 


Slew-Rate at Unity Gain V/us 
RL = 10kQ, Ci= 100pF 5.5 

Phase Margin at Unity Gain degrees 
Ay = 40 dB, Ri = 10kQ, CL= aa ee. 


| OvershootFactor = Factor 


—e_| Sates Input Noise Voltage —_ Hz 
f = 1kHz, Rs = 10Q 30 


a 
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TYPICAL CHARACTERISTICS 
Figure 1: Supply Current (each amplifier) Figure 2: 
versus Supply Voltage. 
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9 Vo=Vbc /2 2 
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Figure 3a: High Level Output Voltage versus Figure 3b : 
High Level Output Current. 
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Figure 4a: Low Level Output Voltage versus Figure 4b: 
Low Level Output Current. 
3 


OUTPUT VOLTAGE, Vo, (V) 


OUTPUT VOLTAGE, Vo. (V) 


TS274C,|,M 


Input Bias Current versus Free Air 
Temperature. 


TEMPERATURE, Tame (C) 


High Level Output Voltage versus 
High Level Output Current. 


TamB = 25°C 
Vip = 100mV 


-40  -30 -20  -10 0 
OUTPUT CURRENT, lox (mA) 


Low Level Output Voltage versus 
Low Level Output Current. 


TAMB = 25°C 
Vi =0.5V 


4 8 12 16 20 
OUTPUT CURRENT, Ig, (mA) 
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TS274C,1,M 


TYPICAL CHARACTERISTICS (continued) 
Figure 5: | OpenLoop Frequency Response and Phase Shift. 


Figure 6: 
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Gain Bandwidth Product versus 
Supply Voltage. 
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Phase Margin versus Capacitive 
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Figure 7 : 
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Figure9: Slew Rates versus Supply Voltage. 
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TS274C,I,M 


PACKAGE MECHANICAL DATA’ 
14 PINS - PLASTIC DIP OR CERDIP 


0.51 min 


O72 ii i 9 


0.3 lg 7.62 (2) Ld 45 


(1) Nominal dimension 
(2) True geometrical position 


i SGS-THOMSON 
SF RNCROELECTRONICS 


SGS-THOMSON 


SH 


MICROELECTROMICS 


TS27L4C,|,M 


VERY LOW POWER QUAD CMOS OP-AMPs 


=» EXCELLENT PHASE MARGIN ON CAPACI- 
TIVE LOADS 

# SYMETRICAL OUTPUT CURRENTS 

» LOW OUTPUT DYNAMIC IMPEDANCE 

=» THE TRANSFER FUNCTION IS LINEAR 

» PIN TO PIN COMPATIBLE WITH STANDARD 
QUAD OP-AMPs (TL084 -LM324) 

# STABLE AND LOW OFFSET VOLTAGE 

# INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

= THREE INPUT OFFSET VOLTAGE SELEC- 
TIONS : STANDARD (10mV), A (5mV), B (2mV) 


DESCRIPTION 


The TS274 series are low cost, low power quad 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi- 
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications. 


Three power consumptions are available allowing 
to have always the best consumption-speed ratio : 
e Icc= 10uA/amp. : TS27L4 (very low power) 

e Icc= 150uA/amp. : TS27M4 (low power) 

e Icc= 1mA/amp. : TS274 (high speed) 


The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex- 
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications. 


April 1990 


(Plastic Package) (Plastic Micropackage) 
J 
CERDIP14 
(Cerdip Package) 


ORDER CODES 


Part Number 


TS27L4C/AC/BC 
TS27L4I/Al/BI - 40°C to + 105°C 
TS27L4M/AM/BM | -55°C to + 125°C 
Example : TS27L4ACN 


Temperature Package 


Range 


0°C to + 70°C 


PIN CONNECTIONS (Top view) 


DIP14 - CERDIP 14 - S014 


Output 4 
Inverting Input 4 
Non-inverting input 4 


Vec ” 


Non-inverting Input 3 


inverting Input 3 


Output 3 
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TS27L4C,1,M 


BLOCK DIAGRAM 


Output 
source stage 
nput Second Output 


differential 


S90TS27L4-02 


MAXIMUM RATINGS 


aa 
<i 


Vid Differential Input Voltage (Note 2) 


Toper Operating Free-Air Temperature Range °C 
TS27L4C/AC/BC 0 to +70 


TS27L41/Al/Bl - 40 to + 105 


TS27L4M/AM/BM - 55 to + 125 
Storage Temperature Range - 65 to + 150 
Notes : ly All voltage values, except differential voltage, are with respect to network ground terminal. 
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 


OPERATING CONDITIONS 


Vec™ Supply Voltage 3* to 16 
Vic Common Mode Input Voltage Range 


* Selected devices only. 
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TS27L4C,|,M 


SCHEMATIC DIAGRAM (for 1/4 TS27L4) 
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TS27L4C,I,M 


ELECTRICAL CHARACTERISTICS 
Voc* = + 10V, Vcc’ = OV, Tame = 25°C (unless otherwise specified) 


Parameter TS27L4C/AC/BC TS27L41/Al/Bl 
TS27L4M/AM/BM 


Input Offset Voltage 
Vo=1.4V,V,=0V TS27L4C/I/M 

TS27L4AC/AI/AM 

TS27L4BC/BI/BM 


TS27L4C/I/M 
TS27L4AC/AI/AM 
TS27L4BC/BI/BM 


Input Offset Voltage Drift 
Input Offset Current 
V, = 5V, Vo = 5V 


TmIN < TAmMB S TMAX 


TMIN S TAmB S Tmax 


Input Bias Current 
V, = 5V, Vo = 5V 
Tmin S$ Tams S Tmax 
High Level Output Voltage 
Vi = 10mV, Re = 1MQ 
Tain S$ Tams S TMax 


VoL Low Level Output Voltage mV 
Vi = - 10mV 50 50 


Avd Large Signal Voltage Gain 
Vo = 1V to 6V, Rt = 1MQ, V, = 5V 
Tain S Tams S TMAX 

GBP Gain Bandwidth Product 
Av = 40dB, Ri = 1MQ, Cy, = 100pF 
fin = 10 kHz 


CMR Common Mode Rejection Ratio 
Vo = 1.4V, V, = 1V to 7.4V 65 65 

SVR Supply Voltage Rejection Ratio 

Vec* = 5V to 10V ,Vo = 1.4V 


lec Supply Current (per amplifier) 


Ay = 1, no load, Vo = 5V 
Tain < Tams S Tmax 


Output Short Circuit Current mA 
V, = 10mV, Vo = OV 45 85 45 85 


Vi=- 10mV, Vo = Vcc 


Slew-Rate at Unity Gain Vis 
Ri = 1MQ, CL= 100pF 0.04 0.04 
Blas Margin at Unity Gain degrees 
= 40 dB, Rt = 1MQ, C_= 100pF 45 


Overshoot Factor a 
Equivalent Input Noise Voltage nV/VHz 
f = 1KHz, Rs = 10Q 


Cross Talk Attenuation 
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TYPICAL CHARACTERISTICS 
Figure1: Supply Current (each amplifier) 
versus Supply Voltage. 


SUPPLY CURRENT, Icc (HA) 


SUPPLY VOLTAGE, Vcc (V) 


Figure 3a: High Level Output Voltage versus 
High Level Output Current. 


OUTPUT VOLTAGE, Vou (V) 
De) 
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-10 -8 -6 -4 -2 0 
OUTPUT CURRENT, Ion (mA) 


Figure 4a: Low Level Output Voltage versus 
Low Level Output Current. 


OUTPUT VOLTAGE, Vo. (V) 


OUTPUT CURRENT, lot (mA) 
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Figure 2: 


INPUT BIAS CURRENT, lip (pA) 


Figure 3b: 
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Input Bias Current versus Free Air 
Temperature. 


50 75 100 125 
TEMPERATURE, Tame (°C) 


High Level Output Voltage versus 
High Level Output Current. 


Tayo 25°C ie 


\ 


-40 -30 -20 -10 0 
OUTPUT CURRENT, Ion (mA) 


Low Level Output Voltage versus 
Low Level Output Current. 
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TYPICAL CHARACTERISTICS (continued) 
Figure 5: | OpenLoop Frequency Response and Phase Shift. 
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SUPPLY VOLTAGE, Vcc (V) 


Figure8: Phase Margin versus Capacitive 
Load. 
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Figure 7: | Phase Margin versus Supply 
Voltage. 
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Figure9: Slew Rates versus Supply Voltage. 
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PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP OR CERDIP 


> 4 1.77 max. 
| 


(1) Nominal dimension 
(2) True geometrical position 
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TS27M4C,1,M 


LOW POWER QUAD CMOS OP-AMPs 


= EXCELLENT PHASE MARGIN ON CAPACI- 
TIVE LOADS 

= SYMETRICAL OUTPUT CURRENTS 

» LOW OUTPUT DYNAMIC IMPEDANCE 

= THE TRANSFER FUNCTION IS LINEAR 

= PIN TO PIN COMPATIBLE WITH STANDARD 
QUAD OP-AMPs (TL084 -LM324) 

« STABLE AND LOW OFFSET VOLTAGE 

= INTERNAL ELECTROSTATIC DISCHARGE 
(ESD) PROTECTION CIRCUITS 

= THREE INPUT OFFSET VOLTAGE SELEC- 
TIONS : STANDARD (10mV), A (5mV), B (2mV) 


DESCRIPTION 


The TS274 series are low cost, low power quad 
operational amplifiers designed to operate with 
single or dual supplies. These operational amplifi- 
ers use the SGS-THOMSON silicon gate LIN MOS 
process giving them an excellent consumption- 
speed ratio. These series are ideally suited for low 
consumption applications. 


Three power consumptions are available allowing 
to have always the best consumption-speed ratio : 
e Icc= 10uA/amp. : TS27L4 (very low power) 

e Icc= 150uA/amp. : TS27M4 (low power) 

e Icc= 1mA/amp. : TS274 (high speed) 


The input impedance is similar to the J-FET input 
impedance : very high input impedance and ex- 
tremely low input offset and bias currents. They 
allow to minimize the static errors in low impedance 
applications. 


April 1990 


D 
S014 
(Plastic Package) (Plastic Micropackage) 
J 
CERDIP14 
(Cerdip Package) 


ORDER CODES 


Part Number 


TS27M4C/AC/BC 
TS27M4 I/AI/BI 


Temperature 


Range 


0°C to + 70°C 
- 40°C to + 105°C 


PIN CONNECTIONS (Top view) 


DIP 14 - CERDIP 14- S014 


Output 4 
Inverting Input 4 
Non-inverting Input 4 


Vcc” 


Non-inverting Input 3 


Inverting Input 3 


Output 3 


S90TS27M4-01 
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TS27M4C,1,M 


BLOCK DIAGRAM 


x1 Output 


source stage 


Input Second 
differential i 


S90TS27M4-02 


MAXIMUM RATINGS 


Symbol Parameter 

Supply Voltage (Note 1) 

Differential Input Voltage (Note 2) 

Flo | Ouputcurentforvecrstv Tm 


Toper Operating Free-Air Temperature Range 
TS27M4C/AC/BC 0 to + 70 
TS27M4 I/Al/BI - 40 to + 105 
TS27M4M/AM/BM - 55 to + 125 


Storage Temperature Range 


Notes : 1 All voltage values, except differential voltage, are with respect to network ground terminal. 
Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. 
The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage 


ze: 
3. 


OPERATING CONDITIONS 


Symbol Parameter 


Vic Common Mode Input Voltage Range 0 to Vcc” - 1.5 


* Selected devices only. 
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SCHEMATIC DIAGRAM (for 1/4 TS27M4) 
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TS27M4C,1,M 


ELECTRICAL CHARACTERISTICS 
Vec* = + 10V, Vcc’ = OV, Tame = 25°C (unless otherwise specified) 
TS27M4AC/Al/AM 


TS27M4C/AC/BC TS27M4V/AV/BI 
TS27M4M/AM/BM 
a TS27M4BC/BI/BM 


Pin. Typ. [Max | min. | Typ. | Max 
Tove [ip Gieetvonagoot ————SSS=dSCsd | | 


Input Offset Current pA 
Vi = 5V, Vo = 5V 1 1 
Tain S Tams S Tmax 100 200 


Input Offset Voltage 
Vo = 1.4V, Vi=OV TS27M4C/I/M 

TS27M4AC/AI/AM 

TS27M4BC/BI/BM 


Tin < TamB S Tmax 17S27M4C/I/M 


Input Bias Current 


V, = 5V, Vo = 5V 

Tain S TamB S Tmax 
High Level Output Voltage 

Vi = 10mV, Ri = 100kQ 

Tmin S Tams S Tmax 


Low Level Output Voltage mV 
Vi = - 10mV 50 50 


Large Signal Voltage Gain 
Vo = 1V to 6V, Ri = 100kQ, Vi = 5V 


Tain < Tams < Tmax 


Gain Bandwidth Product 
Av = 40dB, Ri = 100kQ, CL = 100pF 
fin = 100 kHz 


rae. Mode Rejection Ratio 
= 1.4V, V,;=1V to 7.4V 65 
_ Voltage Rejection Ratio 
Vec* = 5Vto 10V ,Vo = 1.4V 
cc Supply Current (per amplifier) 


Av = 1, no load, Vp = 5V 
TIN S Tams S Tmax 


Output Short Circuit Current mA 
V, = 10mV, Vo = OV 45 85 45 85 

Isink Output Sink Current mA 

Vi = - 10mV, Vo = Vcc 35 45 65 35 45 65 
gs Nea at Unity Gain V/s 
= 100kQ, C.= 100pF 

Phase Margin at Unity Gain degrees 

Ay = 40 dB, Ri = 100kQ, Ci= ar race 45 45 


| Overshoot Factor sd Factor 30 | 30 | | | 30] | 


—e_| Sera Input Noise Voltage — Hz 
f = 1kHz, Sa 38 38 


TT ee 
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TYPICAL CHARACTERISTICS 
Figure 1: Supply Current (each amplifier) Figure 2: Input Bias Current versus Free Air 
, versus Supply Voltage. ~ Temperature. 
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TYPICAL CHARACTERISTICS (continued) 
Figure 5: | OpenLoop Frequency Response and Phase Shift. 
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PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP OR CERDIP 


(1) Nominal dimension 
(2) True geometrical position 


7/7 
ky7_ $GS:THOMSON a 


DATASHEETS 
COMPARATORS 


AYg, RiPortecmoncs 
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MICROPOWER QUAD CMOS VOLTAGE COMPARATORS 


PRELIMINARY DATA 


= EXTREMELY LOW SUPPLY CURRENT: 
141A TYP / COMPARATOR 

= WIDE SINGLE SUPPLY RANGE (3V TO 16V) 
OR DUAL SUPPLIES (+ 1.5V TO + BV) 

» EXTREMELY LOW INPUT BIAS CURRENT: 
1pA TYP 

» EXTREMELY LOW INPUT OFFSET CURRENT: 
1pA TYP 

= INPUT COMMON-MODE VOLTAGE RANGE 
INCLUDES GND 

=» BUILT-IN ESD PROTECTION 

= HIGH INPUT IMPEDANCE : 10'7Q TYP 

« FAST RESPONSE TIME : 2.5us TYP FOR 
5mV OVERDRIVE 

= PIN-TO-PIN AND FUNCTIONALLY COMPATI- 
BLE WITH BIPOLAR LM339 


DESCRIPTION 


The TS339 is a micropower CMOS quad voltage 
comparator with extremely low consumption of 
11pA typ / comparator (20 times less than bipolar 
LM339). Similar performances are offered by the 
quad micropower comparator TS3704 with a push- 
pull CMOS output. 

Thus response times remain similar to the LM339. 


‘PIN CONNECTIONS (Top view) 


(Plastic Package) 
J 


CERDIP14 
(Cerdip Package) 


ORDER CODES 


TS339! 
TS339M 


DIP 14 - CERDIP 14 - SO14 


Output 2 

Output 1 

Veo * 

Inverting Input 1 
Non-inverting Input 1 


Inverting Input 2 


Non-inverting Input 2 


November 1990 : 


Output 3 

Output 4 

Veco” 

Non-inverting Input 4 


Inverting Input 4 


Non-inverting Input 3 


Inverting Input 3 


PartNumber | Temperature Range 


TS339C 0°C to + 70°C 
- 40°C to + 105°C 
- 55°C to + 125°C 


Example : TS339CN 


D 
S014 
(Plastic Micropackage) 


ss 
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TS339C,1,M 


SCHEMATIC DIAGRAM (for 1/4 TS339) 
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ABSOLUTE MAXIMUM RATINGS 


Parameter 
Supply Voltage (Note 1) 
Differential Input Voltage (Note 2) 


Input Voltage (Note 3) 
Output Voltage 


TS339C 0 to + 70 
TS339! - 40 to + 105 
TS339M - 55 to+ 125 


Notes: 1. All voltage values, except differential voltage, are with respect to network ground terminal. 
2 Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 
4 Short circuit from outputs to Vcc” can cause excessive heating and eventual destruction. 


OPERATING CONDITIONS 


Voc™ Supply Voltage Range TS339C, | 
TS339M 


Vic Common Mode Input Voltage 


3* to 16 
4to 16 
0 to Voct -1.5 


* For selected devices only 


ELECTRICAL CHARACTERISTICS 
Vec® = 5V, Vcc = OV, Tams = 25°C 
(unless otherwise specified) 


Symbol Parameter MaINE 


Input Offset Voltage (Vic = Vick mn, Vcc’ = 5V to 10V), (note 1) 


5 


mV 


Input Bias Current 


pte | 
Input Common Voltage Range OtoVec-12v] | 
| CMR Common-mode Rejection Ratio (Vic = Vicrmin) PB 

a 


CMR 
Supply Voltage Rejection Ratio (Vcc* = +5V to +10V) 
loH 
VoL 
Icc 


TG |D 


| lon High Level Output Current (Vig = 1V, Von = +5V) 
| Vow Low Level Output Voltage (Vig = 1V, loi = 6MA) 
| loo | Supply Current (4 comparators) - no load - Outputs low | 44 | 80 | 


tPHL Response Time High to Low 
Vic = OV, f = 10KHz, CL = 15pF, Overdrive 5mV 2.9 
TTL Input 0.16 


tPLH Response Time Low to High US 
Vic = OV, f = 10KHz, CL = 15pF, Overdrive 5mV 1.5 
TTL Input 0.8 

tTHL Transition Time High to Low ns 
f = 10kHz, C_ = 15pF, Overdrive 50mV 20 


Note: 1.The specified offset voltage is the maximun value required to drive the output up to 4 5V or down to 0 3V. 


| 


cc 
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PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP OR CERDIP 


6 35 (1) (1) Nominal dimension 


(2) True geometrical position 
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TS372C,1,M 


LOW POWER DUAL CMOS VOLTAGE COMPARATORS 


» WIDE SINGLE SUPPLY RANGE OR DUAL 
SUPPLIES 3V TO 16V OR#1.5V TO+8V 

» VERY LOW SUPPLY CURRENT :0.1mA/COMP 
INDEPENDENT OF SUPPLY VOLTAGE 

» EXTREMELY LOW INPUT BIAS CURRENT: 
1pA TYP 

» EXTREMELY LOW INPUT OFFSET CURRENT: 
1pA TYP 

» LOW INPUT OFFSET VOLTAGE 

= INPUT COMMON-MODE VOLTAGE RANGE 
INCLUDES GND 

»LOW OUTPUT SATURATION VOLTAGE 
150mV TYP 

» OUTPUT COMPATIBLE WITH TTL, MOS AND 
CMOS 

= BUILT-IN ESD PROTECTION 

= HIGH INPUT IMPEDANCE 10'*Q TYP 

» FAST RESPONSE TIME : 200ns TYP FOR TTL 
LEVEL INPUT STEP 


DESCRIPTION 


These devices consist of two independent preci- 
sion voltage comparators, designed to operate with 
single or dual supplies. 

These differential comparators use the SGS- 
THOMSON silicon lin MOS process giving them an 
excellent consumption-speed ratio. 

These devices are ideally suited for low consump- 
tion applications. 


PIN CONNECTIONS (Top view) 


D 
SO8 
(Plastic Package) (Plastic Micropackage) 
J 
CERDIP8 
(Cerdip Package) 


ORDER CODES 


PartNumber | Temperature Range 


TS372C 0°C to + 70°C 


AN || D 
TS372! - 40°C to + 105°C 


TS372M - 55°C to + 125°C BBE 


Example : TS372CN 


| Package _ 


DIP8 - CERDIP 8 - SO8 
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SCHEMATIC DIAGRAM (for 1/2 TS372) 
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TS372C,1,M 


MAXIMUM RATINGS 


Symbol 


eunpy Voltage (Note 1) ae as 

-Diterental input Volage Woie2)———SSSS~“~*~*~wCS*C“~*‘“‘iaSCSCSC*dCiS 

i 
| OutputVotage 


Output Voltage 


a Duration of Output Short-Circuit to GND (Note 4) Unlimited ams 


Toper Operating Free-Air Temperature Range 


< 


S 
oy 
Re |e 


H 
al [al 


TS372C 0 to + 70 


TS372! - 40 to+ 105 
TS372M - 95 to+ 125 


Storage Temperature Range - 65 to + 150 


OPERATING CONDITIONS 


Notes: 1 All voltage values, except differential voltage, are with respect to network ground terminal. 


1 
2 Differential voltages are the non-inverting input terminal with respect to the inverting input terminal 

3 The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage 
4. Short circuit from outputs to Vcc” can cause excessive heating and eventual destruction. 
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TS372C,1,M 


ELECTRICAL CHARACTERISTICS AT SPECIFIED FREE-AIR TEMPERATURE, Vcc" = 5V 
(unless otherwise specified) 


Symbol] Parmeter |Win Tym Mon nt 


Vio Input Offset Voltage (Vic = Vick min - Note 1) mV 
Tame = 25°C 5 40 
a Pe 12 
Input Offset Current (Note 1) pA 
Tams = 25°C 
Twin S$ Tame S Tmax 1TS372C 100 
TS372! /TS372M 200 


Tain S$ Tams S Tmax 
Input Bias Current 
Tame = 25°C 


Twin S$ Tams S Tmax TS372C 
TS372I /TS372M 


Common-mode Input Voltage Range 
Tame = 25°C 
Tmin S$ Tama S Tmax TS372C 


0 to Vcc - 2.25 


TS372l /TS372M 0 to Vcc - 2.5 
IOH High Level Output Current (Vip = 1V) 
Tame = 25°C Vou = 5V 0.1 nA 
Tmin S$ Tame S$ Tmax =VoH = 15V 1 LA 
VoL Low Level Output Voltage 


(Vip = - 1V, lo = 4mA) 
Tame = 25°C 
Tmin < Tams < Tmax 


lo. Low Level Output Current mA 
Tams = 25°C, Vip = - 1V, VoL = 1.5V 45 
loc Supply Current (two comparators) 
Tams = 25°C, Vip = - 1 V, no load 0.3 


Parameter 


Response Time (Ri = 5.1kQ connected to 5V, CL = 15pF - Note2) 
e 100mV input step with 5mV overdrive 
e | TL level input step 


Notes: 1 The offset voltage and offset current which are given, are the maximum values required to drive the output down to 400mvV or 
up to 4V with Ri = 10k22 to Vcc. 
2 The response time which Is specified ts the interval between the input signal and the instant when the output signal crosses 1 4V 
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TS372C,1,M 


PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP OR CERDIP 


0.51 min. 


6.35 (1) (1) Nominal dimension 
(2) True geometrical position 
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TS374C,1,M 


LOW POWER QUAD CMOS VOLTAGE COMPARATORS 


= WIDE SINGLE SUPPLY RANGE OR DUAL 
SUPPLIES 3V TO 16V OR+1.5V TO+8V 

= VERY LOW SUPPLY CURRENT :0.1mA/COMP 
INDEPENDENT OF SUPPLY VOLTAGE 

= EXTREMELY LOW INPUT BIAS CURRENT: 
1pA TYP 

= EXTREMELY LOW INPUT OFFSET CURRENT: 
1pA TYP 

=» LOW INPUT OFFSET VOLTAGE 

= INPUT COMMON-MODE VOLTAGE RANGE 
INCLUDES GND 

=LOW OUTPUT SATURATION VOLTAGE 
450mV TYP 

= OUTPUT COMPATIBLE WITH TTL, MOS AND 
CMOS 

= BUILT-IN ESD PROTECTION 

=» HIGH INPUT IMPEDANCE 10120 TYP 

= FAST RESPONSE TIME : 200ns TYP FOR TTL 
LEVEL INPUT STEP 


DESCRIPTION 


These devices consist of four independent preci- 
sion voltage comparators, designed to operate with 
single or dual supplies. 

These differential comparators use the SGS- 
THOMSON silicon lin MOS process giving them an 
excellent consumption-speed ratio. 

These devices are ideally suited for low consump- 
tion applications. 


PIN CONNECTIONS (Top view) 


Output 2 

Output 1 

Veo * 

Inverting Input 1 
Non-inverting Input 1 
Inverting Input 2 


Non-inverting Input 2 


S014 


(Plastic Package) (Plastic Micropackage) 


J 
CERDIP14 
(Cerdip Package) 


ORDER CODES 


PartNumber | Temperature Range 


TS374C 
TS374! 
TS374M 


Output 3 

Output 4 

Veco” 

Non-inverting Input 4 


Inverting Input 4 


Non-inverting Input 3 


Inverting Input 3 
$90TS374-01 


April 1990 
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TS374C,1,M 


SCHEMATIC DIAGRAM (for 1/4 TS374) 


S90TS374-02 


2/5 
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TS374C,1,M 


MAXIMUM RATINGS 


Parameter 


Duration of Output Short-Circuit to GND (Note 4) Unlimited 


TS374C 0 to + 70 
TS374l - 40 to + 105 
TS374M -55 to+ 125 


OPERATING CONDITIONS 


Notes: 1. All voltage values, except differential voltage, are with respect to network ground terminal. 
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 
4. Short circuit from outputs to Vec* can cause excessive heating and eventual destruction. 


3/5 
IST] hiatal see 


TS374C,1,M 


ELECTRICAL CHARACTERISTICS AT SPECIFIED FREE-AIR TEMPERATURE, Vcc* = 5V 
(unless otherwise specified) 


Input Offset Voltage (Vic = Vicr min - Note 1) 
Tame = 25°C 
Tain < Tams < Tmax 


Input Offset Current (Note 1) 
Tams = 25°C 
TmIN S TAMB S T Max TS372C 
TS372l /TS372M 


Input Bias Current 
Tams = 25°C 
Tain = Tams S Tmax TS372C 
TS372l / TS372M 


Common-mode Input Voltage Range 
Tams = 25°C 0 to Vcc - 2 
Tain S Tams S TMax TS372C 0 to Voc - 2.25 
TS372l /TS372M 0 to Vcc - 2.5 


High Level Output Current (Vip = 1V) 


Tams = 25°C Vouo = 5V 
Twin S$ Tap S$ Tmax Von = 15V 
Low Level Output Voltage 
(Vip = - 1V, lo. = 4mA) 
Tams = 25°C 
Tuin S$ Tame S Tmax 
lot Low Level Output Current 
Tams = 25°C, Vip = - 1V, VoL = 1.5V 


loc Supply Current (four comparators 
Tams = 25°C, Vip = - 1 V, no load 


Parameter 


Response Time (Ri = 5.1kQ connected to 5V, C_ = 15pF - Note2) 
e 100mV input step with 5mV overdrive 
e | TL level tnput step 


Notes: 1 The offset voltage and offset current which are given, are the maximum values required to drive the output down to 400mvV or 
up to 4V with Ri = 10kQ to Vcc. 
2. The response time which Is specified 1s the interval between the input signal and the instant when the output signal crosses 1.4V. 
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YY, BScuomones 


106 


TS374C,I,M 


PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP OR CERDIP 


0.51 min 
pee mn. 


\ 
02 ig | 0a 
Og 7.62 (2) v4.8 


(1) Nominal dimension 
(2) True geometrical position 


1.75 max. 
> —— 
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MICROPOWER DUAL CMOS VOLTAGE COMPARATORS 


PRELIMINARY DATA 


= EXTREMELY LOW SUPPLY CURRENT : 
11nA TYP / COMPARATOR 

» WIDE SINGLE SUPPLY RANGE (38V TO 16V) 
OR DUAL SUPPLIES (+ 1.5V TO + 8V) 

=» EXTREMELY LOW INPUT BIAS CURRENT: 
1pA TYP 

» EXTREMELY LOW INPUT OFFSET CURRENT: : <i Nat 
1pA TYP TH 

» INPUT COMMON-MODE VOLTAGE RANGE 
INCLUDES GND 


#» BUILT-INESD PROTECTION D 

= HIGH INPUT IMPEDANCE : 10'70Q TYP | $08 

= FAST RESPONSE TIME : 2.5us TYP FOR (Plastic Package) (Plastic Micropackage) 
5mV OVERDRIVE 


J 
= PIN-TO-PIN AND FUNCTIONALLY COMPATI- CERDIP8 


BLE WITH BIPOLAR LM393 (Cerdip Package) 


DESCRIPTION ORDER CODES 


The TS393 is a micropower CMOS dual voltage | Package | 
comparator with extremely low consumption PartNumber | Temperature Range isl! 
TS393C 0°C to + 70°C 
TS3931 - 40°C to + 105°C 
TS393M - 55°C to + 125°C 


of 11 uAtyp / comparator (20 times less than bipolar 
Example : TS3893CN 


LM393). Similar performances are offered by the 
dual micropower comparators TS3702 with a push- 
pull CMOS output. 

Thus response times remain similar to the LM393. 


PIN CONNECTIONS (Top view) 


DIP8 - CERDIP 8 - SO8 


Output 1 Ven? 
Inverting Input 1 Output 2 


Non-inverting Input 1 Inverting Input 2 


Vee Non-inverting Input 2 


S90TS393-01 


November 1990 1/4 
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TS393C,1,M 


SCHEMATIC DIAGRAM (for 1/2 TS393) 


- 


a 


co] 
N vt = 
- isp) w 
E bE 


a 


S90TS393-02 
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TS393C,1,M 


ABSOLUTE MAXIMUM RATINGS 


[symbol[—=S~*~“~*~‘~*~‘é mer =SSSSCS*S*~*~“~*~‘“~*~*tSCS*~‘ YC 
to | Ouputcurene ——SSSSCS~S~S~S dk 


Tener Operating Free-Air Temperature Range TS393C °C 
TS393I - 40 to+ 105 
TS393M -55to+ 125 


Notes: 1. All voltage values, except differential voltage, are with respect to network ground terminal. 
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 
4. Short circuit from outputs to Vcc” can cause excessive heating and eventual destruction. 


OPERATING CONDITIONS 


Voc* Supply Voltage Range TS393C,! 3* to 16 
TS393M 4to 16 


Common Mode Input Voltage 0 to Vec* -1.5 
“ For selected devices only 


ELECTRICAL CHARACTERISTICS 
Voc” = 5V, Veco =0V, TamB=25°C 
(unless otherwise specified) 


Symbol Parameter 
| Min, | Typ. | Max. 


Input Offset Voltage (Vic = Vicn min, Vec*=5Vto10V),(note1) | = st te | 5 | mv 
Pte | nputOfsctGurent SS SSC*dSSC*“‘*‘“*~srCSSCSSCSC*d‘COPACS 
| Vion | Input Common Voltage Range |OtoVec-12V] | |v. 
Common-mode Rejection Ratio (Vic= Vicrmin) ae rr ae 
[sva_| Supply Votage Rejection Ratio (Voo"=asVtoriov) «| SSS~wC iC 
High Level Output Current (Vig = 1V, Von = +5V) ee, eee I Oe Ta 
Low Level Output Voltage (Viq= 1V , lo = 6MA) | | 350 | 400 | mv 
tec | Suprly Current (2 comparators)-noioad-Outpuisiow | ——=~S~—=«d;=Sa | 40 | 


tPHL Response time high to low us 
Vic = OV, f = 10kHz, C_ = 15 pF, Overdrive 5mV 2.7 
TTL Input 0.16 


tPLH Response time low to high us 
ic = OV, f = 10kKHz, CL = 15 pF, Overdrive 5mV 1.5 
TTL Input 0.7 
tTHL Transition Time High to Low 
f = 10kHz, C. = 15 pF, Overdrive 50mV 20 


Note: 1.The specified offset voltage is the maximun value required to drive the output up to 4.5V or down to 0.3V. 
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TS393C,I,M 


PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP OR CERDIP 


imin 


\ 
i 
og | Ot 
03 Ly 7 62 (2) vr 4s 


(1) Nominat dimension 
(2) True geometrical position 
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MICROELECTRONICS 


TS3702C,1,M 


MICROPOWER DUAL CMOS VOLTAGE COMPARATORS 


» PUSH-PULL CMOS OUTPUT (NO EXTERNAL 
PULL-UP RESISTOR REQUIRED) 

» EXTREMELY LOW SUPPLY CURRENT: 
QuA TYP / COMPARATOR 

= WIDE SINGLE SUPPLY RANGE (3V TO 16V) 
OR DUAL SUPPLIES (+ 1.5V TO + 8V) 

» EXTREMELY LOW INPUT BIAS CURRENT: 
1pA TYP 

» EXTREMELY LOW INPUT OFFSET CURRENT: 
1pA TYP 

= INPUT COMMON-MODE VOLTAGE RANGE 
INCLUDES GND 

=» BUILT-IN ESD PROTECTION 

= HIGH INPUT IMPEDANCE : 10'°Q TYP 

» FAST RESPONSE TIME : 2.5us TYP FOR 
5mV OVERDRIVE 

= PIN-TO-PIN AND FUNCTIONALLY COMPATI- 
BLE WITH BIPOLAR LM393 


DESCRIPTION 


The TS3702 is a micropower CMOS dual voltage 
comparator with extremely low consumption 

of 9 pA typ / comparator (20 times less than bipolar 
LM393). The push-pull CMOS output stage allows 
power and space saving by eliminating the external 
pull-up resistor required by usual open-collector 
output comparators. 

Thus response times remain similar to the LM393. 


PIN CONNECTIONS (Top view) 


‘ PRELIMINARY DATA 


Not 


D 
SO8 
(Plastic Package) (Plastic Micropackage) 


J 
CERDIP8 
(Cerdip Package) 


ORDER CODES 


Pack 
PartNumber |Temperature Range suit 
Nii Dl 


TS3702C 0°C to + 70°C 

TS37021 - 40°C to + 105°C 
TS3702M - 55°C to + 125°C 
Example : TS3702CN 


DIP8 - CERDIP 8 - SO8 


Output 1 


Inverting Input 1 


Non-inverting Input 1 


Vv 


CC 


+ 

Vec 

Output 2 
Inverting Input 2 


Non-tnverting Input 2 


S90TS3702-01 
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SCHEMATIC DIAGRAM (for 1/2 TS3702) 


S90TS3702-02 
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TS3702C,1,M 


ABSOLUTE MAXIMUM RATINGS 


TS3702C 
TS3702I - 40 to+ 105 
TS3702M - 55 to+ 125 


Notes: 1. All voltage values, except differential voltage, are with respect to network ground terminal. 
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 
4. Short circuit from outputs to Vcc” can cause excessive heating and eventual destruction. 


OPERATING CONDITIONS 


Symbol Parameter | Unit 
Voc* Supply Voltage Range TS3702C,| 3* to 14 V 
TS3702M 4to 14 
Common Mode Input Voltage 0 to Vec* -1.5 


* For selected devices only 


ELECTRICAL CHARACTERISTICS 
Voc* = 5V, Voc =0V, Tamp=25°C 
(unless otherwise specified 


) 
Symbol Parameter 
| Min, | Typ. | Max. | 


Input Offset Voltage (Vic = Vick min, Vcc” = 5V to 10V), (note 1) ee se Se 
[les | Input Offset Current eee | ak nee (a, 
| Vicr | Input Common Voltage Range OtoVes-12V] | |v. 
[cw | Commonmode Rejecion Ratio Vio=Viewm) | 
SVR _| Supply Votage Rejection Ratio (Voo"=s8Vt0v10V) | 
Vor | High Level Output Votage a= 1Vita=-ma) «| BPC 
| Vou_| aaa 

Po es 


Low Level Output Voltage (Vid = -1V , lo! = 4mA) 


tPHL Response time high to low 
Vic = OV, f = 10kHz, C_ = 50pF, Overdrive 5mV 
TTL Input 


Response time low to high 
Vic = OV, f = 10kHz, C_ = 50pF, Overdrive 5mV 
TTL Input 


Note: 1.The specified offset voltage is the maximun value required to drive the output up to 4.5V or down to 0.3V. 


ky 36S THOMSON 


TS3702C,1,M 


PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP OR CERDIP 


oO 
45 


(1) Nomina! dimension 
(2) True geometrical position 
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MICROPOWER QUAD CMOS VOLTAGE COMPARATORS 


PRELIMINARY DATA 


» PUSH-PULL CMOS OUTPUT (NO EXTERNAL 
PULL-UP RESISTOR REQUIRED) 

» EXTREMELY LOW SUPPLY CURRENT : 
QuA TYP / COMPARATOR 

» WIDE SINGLE SUPPLY RANGE (3V TO 16V) 
OR DUAL SUPPLIES (+ 1.5V TO + 8V) 

» EXTREMELY LOW INPUT BIAS CURRENT: 
1pA TYP 

» EXTREMELY LOW INPUT OFFSET CURRENT: 
1pA TYP 

» INPUT COMMON-MODE VOLTAGE RANGE 
INCLUDES GND 

=» BUILT-IN ESD PROTECTION 

» HIGH INPUT IMPEDANCE : 10'7Q TYP 

» FAST RESPONSE TIME : 2.5us TYP FOR 
5mV OVERDRIVE 

» PIN-TO-PIN AND FUNCTIONALLY COMPATI- 
BLE WITH BIPOLAR LM339 


DESCRIPTION 


The TS3704 is a micropower CMOS quad voltage 
comparator with extremely low consumption 

of 9A typ / comparator (20 times less than bipolar 
LM339). The push-pull CMOS output stage allows 
power and space saving by eliminating the external 
pull-up resistor required by usual open-collector 
output comparators. 

Thus response times remain similar to the LM339. 


PIN CONNECTIONS (Top view) 


SGS-THOMSON 
MICROELECTROMICS 


TS3704C,1,M 


D 
S014 
(Plastic Package) (Plastic Micropackage) 
J 
CERDIP14 
(Cerdip Package) 


ORDER CODES 


PartNumber | Temperature Range 


Package 
TS3704C 0°C to + 70°C 
TS3704! - 40°C to + 105°C 


| Package 
PN [a [ Do 
TS3704M - 55°C to + 125°C BAe 


Example : TS3704CN 


DIP14 - CERDIP 14-S014 


Output 2 


Output 1 


+ 
Voc 


Inverting Input 1 


Non-inverting Input 1 


Inverting Input 2 


Non-inverting Input 2 


November 1990 


Output 3 

Output 4 

Veco 

Non-inverting Input 4 


Inverting Input 4 


Non-inverting Input 3 


Inverting Input 3 
$90TS3704-01 
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TS3704C,1,M 


SCHEMATIC DIAGRAM (for 1/4 TS3704) 


$90TS3704-02 
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TS3704C,1,M 


ABSOLUTE MAXIMUM RATINGS 


V 
+ V 
V 
V 
[to | Ouputcunent ———SSSSSC~C~“~*~“‘“‘*~*~“~“~tSSS*dS Cm 


Toper Operating Free-Air Temperature Range Oto +70 
TS37041 - 40 to + 105 
TS3704M - 55 to + 125 


Storage Temperature Range - 65 to + 150 °C 


Notes: 1. All voltage values, except differential voltage, are with respect to network ground terminal. 
2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. 
3. The magnitude of the input and the output voltages must never exceed the magnitude of the postive supply voltage. 
4. Short circuit from outputs to Vcc’ can cause excessive heating and eventual destruction. 


vir 


OPERATING CONDITION 


Voc" Supply Voltage Range TS3704C,| 3* to 14 
TS3704M 4to 14 


Vic Common Mode Input Voltage 0 to Vec™ -1.5 


* For selected devices only 


ELECTRICAL CHARACTERISTICS 
Vec* = 5V, Vcc = OV, Tams = 25°C 
(unless otherwise specified) 


Symbol parameter gg ae ot 
. | Min. | Typ. | Max. 

Input Offset Voltage (Vic=Vicr mn, Voct=5Vto10V), (note1) | st te | | mv 
Input Offset Current ae aa 
Input Bias Current a 
Vion | IputCommon Volage Range —=~=S~*~<“*‘*wiC NO Meo) 
SVR jecti 

Voh i 

VoL 


< 
co) 


x 
~ 
€ 
4 
i 
“ 


17] 


10 


Supply Voltage Rejection Ratio (Vcc* = +5V to +10V) Le 
High Level Output Current (Vig = 1V , loh = -4mA) 4.7 


Low Level Output Current (Vig = -1V , lo. = 4mA) 


cc Supply Current (4 comparators) - no load - Outputs low 


Response time high to low Ls 
Vic = OV, f = 10KHz, C_ = 50pF, Overdrive 5mV : 
TTL Input ; 


tPHL 


tPLH Response time low to high 


Vic = OV, f = 10kKHz, C_ = SOpF, Overdrive 5mV 
TTL Input 


Fall time f=10kHz,C.=50pF,Overdrive5omv | | | 30 | | ns 
Rise time f = 10kHz, CL = 50pF, Overdrive 50mV 


Note: 1.The specified offset voltage is the maximun value required to drive the output up to 4.5V or down to 0.3V. 


G57 tanignson - 


TS3704C,1,M 


PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP OR CERDIP 


(1) Nominal dimension 
(2) True geometrical position 
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DATASHEETS 
TIMERS 
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TS555C,1,M 


LOW POWER SINGLE CMOS TIMERS 


» VERY LOW POWER CONSUMPTION : 
100uA typ at Vcc = 5V 

= HIGH MAXIMUM ASTABLE FREQUENCY 
2./MHz 

» PIN-TO-PIN AND FUNCTIONALLY COMPATI- 
BLE WITH BIPOLAR NE555 

= VOLTAGE RANGE : +2V to +18V 

» HIGH OUTPUT CURRENT CAPABILITY 

» SUPPLY CURRENT SPIKES REDUCED DUR- 
ING OUTPUT TRANSITIONS 

» HIGH INPUT IMPEDANCE : 10'7Q 

= OUTPUT COMPATIBLE WITH TTL,CMOS AND 
LOGIC MOS 


DESCRIPTION 


The TS555 is a single CMOS timer which offers 
very low consumption (Iccctyp) TS555 = 100A 
Iccytyp) NE555 = 3mA) and high frequency 

(f(max) TS555 = 2.7 MHz - f(max) NE555 = 0.1 MHz) 
Thus, either in Monostable or Astable mode, timing 
remains very accurate. 

The TS555 provides reduced supply current spikes 
during output transitions, which enables the use of 
lower decoupling capacitors compared to those 
required by bipolar NE555. 

Timing capacitors can also be minimized due to 
high input impedance ( 10'* Q). 


ORDER CODES 


Package 
: 


reso | owworo [e|e|e 


TS5551 -40 to +105°C ele 8 
TS555M 55 to +125°C pele fe 


Examples : TS555CD , TS555IN 


April 1990 


(Plastic Package) 
J 
CERDIP8 
(Cerdip Package) 


Not 


D 
SO8 
(Plastic Micropackage) 


PIN CONNECTION (top view) 


7|_| Discharge 


6| | Threshold 


Voltage 
S90TS555-01 


1/9 
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TS555C,1,M 


BLOCK DIAGRAM 


[7] Discharge 


Ground 
S90TS555-02 


FUNCTION TABLE 


RESET TRIGGER THRESHOLD OUTPUT 


Previous State 


LOW <> Level Voltage < Min voltage specified 
HIGH <> Level Voltage = Max voltage specified 
X 7 Irrelevant 


ABSOLUTE MAXIMUM RATINGS 


THERMAL CHARACTERISTICS 


Operating Temperature Range 


TS555C 0 to +70 


TS555! -40 to +105 


TS555M -55 to +125 


Storage Temperature Range -65 to +150 
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TS555C,1,M 


OPERATING CONDITIONS 


Supply Voltage +2 to +16 V 


STATIC ELECTRICAL CHARACTERISTICS 


Vec = +2V, Tams = +25°C , Reset to Vcc 
(Unless otherwise specified) 


TS555C - TS5551 - TS555M 
Symbol Parameter 


Typ Max 


loc Supply Current ( no load, High and Low States ) 
Tame = + 25 °C 
Tain < Tams S Tmax 


200 


2 fe 
o1 

= 

> 


Voi Control Voltage 
Tams = + 25 °C 
Tmin S Tams S Tmax 


Discharge Saturation Voltage (Ibis = 1MA) 
Tams = + 25 °C 
Tun S$ Tams S$ Tmax 


0.05 


0.25 


200 

1.3 1.4 

: iP, 
el 


Low Level Output Voltage (Isink = 1mA) 
TamB =+25 a 
Tmin < Tams S Tmax 


High Level Output Voltage (Isource = -0.38mA) 
Tamp=t+25°C . 
Tain S Tams S Tmax 


a ae | —_—, —k 
on on “4 fo 


oO 
wf 
oO 4 " © 
— © 
oo 
o1 on 


> 


Trigger Voltage 
Tame =+25°C 
Tain < Tams S Tmax 


0.67 


ek 
Oo 


Trigger Current 


Threshold Current 


VRESET Reset Voltage 
Tamp = + 25°C 
Tain S Tams S Tmax 


ne) 
> 


nm — 
oun 


OD 
wo 
ls 
a toe 
mak 


Reset Current 0 
Ibis Discharge Pin Leakage Current 100 A 
Gy SGS-THOMSON 
SF MICROELECTRONICS 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


Voc = +5V , Tams = +25°C , Reset to Vcc 
(Unless otherwise specified) 


| TSS55C-TSSS5I-TSSSSM TS555l - TS555M 
Symbol Parameter 


loc Supply Current (no load, High and Low States ) 
Tams = + 25 °C 
Tin S$ Tame S Tmax 


110 250 


Vet Control Voltage 
Tame = + 25°C 


TMIN S$ TaMB S TMAX 


Discharge Saturation Voltage (Ipis = 10mMA) 
Tams = + 25 °C 


Tain < Tams S Tmax Pe a6 


Low Level Output Voltage (Isink = 8mA) 
Tame = + 25°C 
Twin S Tams S Tmax 


VoH High Level Output Voltage (lsource = -2mA) 
Tame = + 25°C 
Tuin S$ Tams S TMax 


Viric Trigger Voltage 
Tama = + 25 °C 
Tin S Tame S Tmax 
Trigger Current 
om Threshold Current 


Reset Voltage 
Tame = + 25°C 
Twin S$ Tams S Tmax 


0.4 
0.3 
Discharge Pin Leakage Current Poe 


ff 
in A 


errgl 
Waco ’ 

nm — hm 
pie ow 
on a 
E } 


1.67 


TC 
, 


—_— 
2) 
r=) 
=| 

> 
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TS555C,1,M 


STATIC ELECTRICAL CHARACTERISTICS (continued) 


Voc = +12V , Tams = +25°C , Reset to Vcc 
(Unless otherwise specified) 


TS555C - TS555I - TS555M 
Parameter 


Supply Current (no load, High and Low States) 
Tame = + 25 °C 
Tain < Tams S Tmax 


Control Voltage 
Tams = + 25 °C 
Twin S Tams S Tmax 


Discharge Saturation Voltage (Ipis = 80mA) 
Tama = + 25 °C 
Tain S$ Tame < Tmax 


Low Level Output Voltage (Isinx = 50mA) 
Tame = + 25°C 
Tmin S Tame S Tmax 


High Level Output Voltage (lsource = -10mA) 
Tame = + 25°C 
Twin S Tams S Tmax 


Trigger Voltage 
Tams = + 25°C 
Twin < Tams S Tmax 


Trigger Current 
Threshold Current 


VRESET Reset Voltage 
Tams = + 25 °C 
TIN S Tams S Tmax 


Reset Current 
Discharge Pin Leakage Current 


‘ 5/9 
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TS555C,1,M 


DYNAMIC ELECTRICAL CHARACTERISTICS 


Tams = +25°C , Reset to Vcc 
(Unless otherwise specified) 


Timing Accuracy (Monostable) - R = 10kQ,C= 0.1 uF - (Note 1) 
Voc = +2V 
Voc = +5V 
Voc = +12V 


Timing Shift with supply voltage variations (Monostable) 
R=10kQ,C= 0.1 nF, Vec=+5V41V 


Timing Shift with temperature ppm/ °C 
TIN S Tams S Tmax, Voc = +5V 75 

fMAx Maximum astable frequency MHz 
Ra= 4702, Re= 20002,C= 200pF, Vcc = +5V 2.7 


Astable frequency accuracy - (Note 2) 
Ra= Rg = 1kQ to 100kQ,C= 0.1pnF 
Voc = +5V 
Voc = +12V 
tr 
tpp 


Timing Shift with supply voltage variations (Astable mode) 


Ra = Re = 1kQ to 100kQ2, C = 0.1nF , Voc = +5 to +12V 


Minimum Reset Pulse Width (Vtric = +5V) 


Notes : 1. See Figure 1 
2. See Figure 2 


6/9 “ 
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TYPICAL CHARACTERISTICS 
Figure 1 : Supply Current (each timer) versus 
Supply Voltage. 


SUPPLY CURRENT, Icc (HA) 


SUPPLY VOLTAGE, Vec (V) 


S90TS555-F 1 


APPLICATION INFORMATION 

MONOSTABLE OPERATION 

In the monostable mode,the timer functions as a 
one-shot. Referring to figure 2 the external capac- 
itor is initially held discharged by a transistor inside 
the timer. 


Figure 2. 


Control Voltage 
0.01HF 


S90TS555-F2 


The circuit triggers on a negative-going input signal 
when the level reaches 1/3 Vcc. Once triggered, the 


TS555C,1,M 


circuit remains in this state until the set time has 
elapsed,even if it is triggered again during this 
interval. The duration of the output HIGH state is 
given byt=1.1 RxC. 

Notice that since the charge rate and the threshold 
level of the comparator are both directly propor- 
tional to supply voltage, the timing interval is inde- 
pendent of supply. Applying a negative pulse 
simultaneously to the Reset terminal (pin 4) and the 
Trigger terminal (pin 2) during the timing cycle 
discharges the external capacitor and causes the 
cycle to start over. The timing cycle now starts on 
the positive edge of the reset pulse. During the time 
the reset pulse is applied, the output is driven to its 
LOW state. 

When a negative trigger pulse is applied to pin 2, 
the flip-flop is set, releasing the short circuit across 
the external capacitor and driving the output HIGH. 
The voltage across the capacitor increases expo- 
nentially with the time constant t = R x C. 

When the voltage across the capacitor equals 2/3 
Vcc, the comparator resets the flip-flop which then 
discharges the capacitor rapidly and drives the 
output to its LOW state. 

Figure 3 shows the actual waveforms generated in 
this mode of operation. 

When Reset is not used, it should be tied high to 
avoid any possible or false triggering. 


Figure 3. 


t=0.1 ms/div 
INPUT = 2.0V/div ma 
baiaaiiaai 


OUTPUT VOLTAGE = 5 aor) 


ly 
AALS 


CAPACITOR VOLTAGE = 2.0V/div 
R =9.1kQ, C=0.01HF , Ry = 1.0k2 


=e ed 
LE 
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ASTABLE OPERATION 

When the circuit is connected as shown in figure 4 
(pin 2 and 6 connected) it triggers itself and free 
runs as a multivibrator. The external capacitor 
charges through Ra and Rp and discharges 
through Re only. Thus the duty cycle may be pre- 
cisely set by the ratio of these two resistors. 

In the astable mode of operation, C charges and 
discharges between 1/3 Vcc and 2/3 Vcc. As inthe 
triggered mode, the charge and discharge times 
and therefore frequency, are independent of the 
supply voltage. 


Figure 4, 


Control! 
Voltage ama 


0.01 LF ay 
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Figure 5 shows actual waveforms generated in this 
mode of operation. 
The charge time (output HIGH) is given by : 
t1 = 0.693 (Ra + Re) C 
and the discharge time (output LOW) by : 
t2 = 0.693 (Rg) C 
Thus the total period T is given by : 
T=t1 + t2 = 0.693 (Ra + 2Rp) © 
The frequency of oscillation is then : 
1 1.44 


t ae 
T (Ra+2Rp)C 
ee. Hace =, HAE 
The duty cycle is given by: D= Rat 2Re 
Figure 5. 
t=05ms/div 


| | Fo 


OUTPUT VOLTAGE = 5.0V/div 


PERREREE 
AVAVANVAVAN 
TT ET IT TE 


CAPACITOR VOLTAGE = 1 OV/div 
Ra= Rp=4.8kQ, C=0.1HF , Ry = 1.0kQ 
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PACKAGE MECHANICAL DATA 
8 PINS - PLASTIC DIP OR CERDIP 


0.51 min. 


(1) Nominal dimension 
(2) True geometrical position 
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LOW POWER DUAL CMOS TIMERS 


» VERY LOW POWER CONSUMPTION : 
100A typ / TIMER AT Vcc = 5V 

» HIGH MAXIMUM ASTABLE FREQUENCY 
2./MHz 

= PIN-TO-PIN AND FUNCTIONALLY COMPATI- 
BLE WITH BIPOLAR NE556 

» VOLTAGE RANGE : +2V TO +18V 

» HIGH OUTPUT CURRENT CAPABILITY 

» SUPPLY CURRENT SPIKES REDUCED DUR- 
ING OUTPUT TRANSITIONS 

= HIGH INPUT IMPEDANCE : 10'7Q 

» OUTPUT COMPATIBLE WITH TTL,CMOS AND 
LOGIC MOS 


DESCRIPTION 


The TS556 is a dual CMOS timer which offers very 
low consumption (Iccctyp) TS556 = 200nA 

Iccctyp) NE556 = 6mA) and high frequency 

(f(max) TS556 = 2.7MHz - f(max) NE556 = 0.1MHz) 
Thus, either in Monostable or Astable mode, timing 
remains very accurate. 

The TS556 provides reduced supply current spikes 
during output transitions, which enables the use of 
lower decoupling capacitors compared to those 
required by bipolar NE556. 

Timing capacitors can also be minimized due to 
high input impedance ( 10'*Q). 


ORDER CODES 


Package 
nenge [Nf fs 


TS556C 0 to +70°C ejfele 


TS556I -40 to +105°C pe fele 
TS556M 55 to +125°C (ee) e je! 


Examples : TS556CD , TS5561N 


April 1990 


(Plastic Package) 


J 
CERDIP14 


(Cerdip Package) 


a 


D 
S014 
(Plastic Micropackage) 


PIN CONNECTION (top view) 


Discharge |_| 1 


Threshold[ | 2 


Control 
Voltage 


13|_| Discharge 


12|__| Threshold 
ontrol 


oltage 
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BLOCK DIAGRAM (1/2 TS556) 


Threshold] | 


1/13 
L_] Discharge 
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FUNCTION TABLE 


TRIGGER THRESHOLD OUTPUT 
x | Low 


a ee ee ee 


Previous State 


LOW <> Level Voltage < Min voltage specified 
HIGH <> Level Voltage = Max voltage specified 
X <2 Irrelevant 


ABSOLUTE MAXIMUM RATINGS 


THERMAL CHARACTERISTICS 


Operating Temperature Range 
TS556C 0 to +70 
TS556l -40 to +105 


TS556M -55 to +125 


Storage Temperature Range -65 to +150 


2/9 
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OPERATING CONDITIONS 


STATIC ELECTRICAL CHARACTERISTICS 


Vcc = +2V , Tap = +25°C , Reset to Vcc 
(Unless otherwise specified) 


TS556C - TS556l - TS556M 
Parameter 


Supply Current ( no load, High and Low States ) 
Tams = + 25 °C 
Tmin S$ Tams S Tmax 


Control Voltage 
Tame = + 25 °C 
Tmin < Tams S Tmax 


Discharge Saturation Voltage (Ibis = 1mA) 
Tams = + 25 °C 
Tain S Tams S Tmax 


Low Level Output Voltage (Isink = 1mA) 
Tams = + 25 °C 
Twin S$ Tame S Tmax 


High Level Output Voltage (Isource = -0.3mA) 
Tame = + 25°C 
Tain S Tams S Tmax 


Trigger Voltage 
Tame = + 25°C 
Tain < Tams S Tmax 


Threshold Current 


Vreset | Reset Voltage V 
Tams = + 25 °C 1A 1.5 
Tun S$ Tams S$ Tmax - 2.0 
Discharge Pin Leakage Current = 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


Voc = +5V , Tame = +25°C , Reset to Vcc 
(Unless otherwise specified) 


Symbol Parameter 

Supply Current (no load, High and Low States ) 
Tams = + 25 °C 
Tmin S$ Tams S Tmax 

Control Voltage 

Tams = + 25 °C 
Twin S< Tams S$ Tmax 

Vois Discharge Saturation Voltage (Ibis = 10mA) 
Tame = + 25°C 
Twin S Tams S Tmax 


cc 
Vet 
VoL Low Level Output Voltage (Isink = 8mA) 
Tams = + 25 °C 
Tmin S Tams S Tmax 
High Level Output Voltage (Isource = -2mA) 
H 


Tams = + 25 °C 
Tmin S Tame S Tmax 


VIRIG Trigger Voltage 
Tame = + 25°C 
Tin S Tams S Tmax 
Trigger Current 
Threshold Current 


VRESET Reset Voltage 
Tams = + 25 °C 
Tmin < Tams S Tmax 


IRESET Reset Current 


Discharge Pin Leakage Current 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


Voc = +12V , Tams = +25°C , Reset to Vcc 
(Unless otherwise specified) 


Typ 


< 


TS556C - TS5561 - TS556M 
Symbol Parameter 


Supply Current ( no load, High and Low States) 
Tams = + 25 °C 
Tmin S Tams S$ Tmax 


800 


Contro! Voltage 
Tams = + 25 °C 
Twin S$ Tame S Tmax 


eo) 

1 
foo mee) © 
ee ° 


Discharge Saturation Voltage (Ibis = 80MA) 
Tams = + 25 °C 
Tun S$ Tame S Tmax 


Low Level Output Voltage (Isink = 50mA) 
Tams = + 25 °C 
Tin S Tams S Tmax 


nN 


ia 
wp 
a 
ts 
nN — 
; Be 


lef : 
=~ f 
CO & 


ro) 
ne} 
> 


High Level Output Voltage (Isource = -10mA) 
Tams = + 25 °C 
Tmin S$ Tams S$ Tmax 


10.5 
10.5 


Trigger Voltage 


Tams = + 25 °C 
Tain < Tams S Tmax 


Trigger Current 
Threshold Current 


ine) 
ee) 


oO 
T 
> 


VRESET Reset Voltage 
Tams = + 25 °C 


2° oo 
wo — — 


Tmin S Tame S Tmax 


Reset Current 
Discharge Pin Leakage Current 


ine) —_k 
om 


—k. 
-) 
—) 
=) 

> 
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DYNAMIC ELECTRICAL CHARACTERISTICS 


TamB = +25°C , Reset to Vcc 
(Unless otherwise specified) 


TS556C - TS5561 - TS556M 
Symbol Parameter 


Timing Accuracy (Monostable) - R = 10kQ,C = 0.1 uF - (Note 1) 
Vec = +2V 
Voc = +5V 
Veco = +12V 
Timing Shift with supply voltage variations (Monostable) 
R=10kQ,C= 0.1 uF,Vcc=+5V+1V 


ppm/ °C 


we [8 
< 
x?) 


, 
2 
4 


7 


oO 
i) 
oe) 


5S) 
2.7 


Timing Shift with temperature 
Tain S Tams S Tmax, Voc = +5V 
f Maximum astable frequency 
MAX | Ra= 4702, Re= 200Q2,C = 200pF, Vcc = +5V 


Astable frequency accuracy - (Note 2) 
Ra= Re= 1kQ to 100kQ,C= 0.1pF 
Vcc = +5V 
Voc = +12V 
tr 
tr 
tpp 


Timing Shift with supply voltage variations (Astable mode) %IVV 


Ra = Rp = 1kQ to 100kQ2, C =0.1nF , Voc = +5 to +12V 


pa] oa 8 
N 


Oo 
— 


a) 
n 


Output Rise Time (Vcc = +5V , CLoap= 10pF) 


ote | Output Fall Time (Vcc = +5V , CLoap = 10pF) poe 
te Trigger Propagation Delay (Vcc = +5V) | =| 100 


Minimum Reset Pulse Width (Vtric = +5V) 350 


Notes : 1 See Figure 1 
2 See Figure 2 


3 
3 
25 
20 


_) 
wn 


=) =) 
” n 
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TYPICAL CHARACTERISTICS 


Figure 1 : Supply Current (each timer) versus 
Supply Voltage. 


VEE 
SEReRSa Ee 


SUPPLY eee Vec a 


SUPPLY CURRENT, Icc (HA) 
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APPLICATION INFORMATION 

MONOSTABLE OPERATION 

In the monostable mode,the timer functions as a 
one-shot. Referring to figure 2 the external capac- 
itor is initially held discharged by a transistor inside 
the timer. 


Figure 2. 


Trigger 


h 
aa 


C 
l 


ree 


sam CONtro! Voltage 
0 O1HF 
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The circuit triggers on a negative-going Input signal 
when the level reaches 1/3 Vcc. Once triggered,the 


ky SGS THOMSON 


circuit remains in this state until the set time has 
elapsed,even if it is triggered again during this 
interval. The duration of the output HIGH state is 
given byt=1.1 RxC. 

Notice that since the charge rate and the threshold 
level of the comparator are both directly propor- 
tional to supply voltage, the timing interval is inde- 
pendent of supply. Applying a negative pulse 
simultaneously to the Reset terminal (pin 4 or 10) 
and the Trigger terminal (pin 6 or 8) during the 
timing cycle discharges the external capacitor and 
causes the cycle to start over. The timing cycle now 
starts on the positive edge of the reset pulse. 
During the time the reset pulse is applied, the 
output is driven to its LOW state. 

When a negative trigger pulse is applied to the 
trigger terminal, the flip-flop is set, releasing the 
short circuit across the external capacitor and driv- 
ing the output HIGH. The voltage across the capac- 
itor increases exponentially with the time constant 
T= RXC. 

When the voltage across the capacitor equals 2/3 
Vcc, the comparator resets the flip-flop which then 
discharges the capacitor rapidly and drives the 
output to its LOW state. 

Figure 3 shows the actual waveforms generated in 
this mode of operation. 

When Reset is not used, it should be tied high to 
avoid any possible or false triggering. 


Figure 3. 


t=0.1 ms/div 


INPUT = 2.0V/div ai 
CCC TL 


OUTPUT VOLTAGE = 5.0V/div 


HE LT 
PACACL 


CAPACITOR VOLTAGE = 2.0V/div 
R=91kQ, C=O0.01MF , Ry =1.0k2 
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ASTABLE OPERATION 

When the circuit is connected as shown in figure 4, 
it triggers itself and free runs as a multivibrator. The 
external capacitor charges through Ra and Rep and 
discharges through Rp only. Thus the duty cycle 
may be precisely set by the ratio of these two 
resistors. 

In the astable mode of operation, C charges and 
discharges between 1/3 Vcc and 2/3 Vcc. As inthe 
triggered mode, the charge and discharge times 
and therefore frequency, are independent of the 
supply voltage. 

Figure 5 shows actual waveforms generated in this 
mode of operation. 


Figure 4. 


Control 
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The charge time (output HIGH) is given by : 
ti = 0.693 (Ra + Rp) C 

and the discharge time (output LOW) by : 
t2 = 0.693 (Rp) C 

Thus the total period T is given by : 

T=t1 + t2 =0.693 (Ra + 2Rp) C 

The frequency of oscillation is then : 

Aho 1.44 


ae (Ra + 2Rp)C 


The duty cycle is given by: D= Re 


Ra +2Rp 


Figure 5. 


t=0.5 ms/div 


OUTPUT VOLTAGE = 5.0V/div bi 


a 
AVAVANVANVAN 
PTT 


CAPACITOR VOLTAGE = 1.0V/div 
Ra= Rg=48kO, C=O01HF , Ry =1.0k2 


S90TS556-F5 
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PACKAGE MECHANICAL DATA 
14 PINS - PLASTIC DIP OR CERDIP 


(1) Nominal dimension 
(2) True geometrical position 
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RELIABILITY REPORT 


RELIABILITY REPORT 


1. RELIABILITY TEST DESCRIPTION 


1.A - ELECTRICAL TESTS (Die oriented tests) 
Static life test : 


This test was performed to point out die problems 
connected to the superficial contamination and to 
the layout structure. 


Test conditions : 
°*Vec=+10V 
° Tams = 125°C 
J= 135°C 
¢ Package = plastic DIL or SO (see Fig1 
page 145) 


2. ELECTRICAL RELIABILITY TEST RESULTS 


LIFE TEST: 
Voc =+10V 
Tams = 125°C 


BIASED MOISTURE LIFE TEST 


PLASTIC DIL 
85°C 85% R.H. 


SO PACKAGE 
85°C 85% R.H. 


PRESSURE POT 


1000 cycles 


TEMPERATURE 
CYCLING 


10 min. at extreme 
temperatures, 

5 min. max. transfer 

time. 


Notes: 1. Plastic DIL Package 
2. SO Package 


TEST SAMPLE 
CONDITIONS TIME SIZE 

1000H 620 

2000H 280 


3. ENVIRONMENTAL RELIABILITY TEST RESULTS 


SAMPLE 
CONDITIONS TIME SIZE 
| room | me} 
ee eee 
TEST SAMPLE 
TEST Sa sioNe a FAILURE NOTE 


(TamB= -55°C to +150°C) 


1.B - ENVIRONMENTAL TESTS (Package 
oriented tests) 

To evaluate the moisture resistance and 
thermomechanical behaviour, we have performed 
a reliability characterization including the following 
tests: 

¢ Thermal Humidity with Bias (T.H.B.) 

¢ Pressure Cooker Test (PRESSURE POT) 

* Temperature Cycling -55 +150 °C 


PERIOD: Year 89 
Results are given for all standard linear products 


REJECTS 


| RevecTs 
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RELIABILITY REPORT 


4. FAILURE RATE CALCULATION AT : 


¢ Ty max = 125°C (observed value and at 60% CL) 
A= 1.01 x 10°F/H 

° Ty = 55°C (at 60 % CL) and EA=1 eV 
dX = 2.5FlITS 


5. CIRCUIT CONFIGURATION FOR RELIABILITY TESTS 


Figure 1: HTB and THB Life Test 
For 50% "A" Connected to Vcc 
For 50% "A" Connected to OV 
Voc = +10V 


Vth S90CMOS-12 


When a low number of samples has been employed (as during homologation tests) and when a proper 
confidence level is required in order to estimate a correct A value we suggest accepting a value C’ obtained 
by table 2 instead of C = number of failures employed in previous formula (1). 


C’ (extracted by table 2) 


The new value for A will be : K= Nxt 


Table 2. 
NUMBER CONFIDENCE LEVEL 


OF FAILURES 


2.674 2.615 6.0 
2.672 4.762 775 
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APPENDIX : FAILURE RATE CALCULATION 


Reliability evaluation of a device means also failure 
rate (A) evaluation, both during infant mortality and 
useful life. 

The reliability test used for failure rate evaluation is 
H.T.R.B. 


In its simple form the failure rate is: 


Where : 

dX = Failure rate (at a given temperature) 
C = Number of failures 

N = Number of tested devices 

T = Number of test hours 


To determine failure rate at other temperature an 
acceleration factor F must be used. 

F is determined, for a given thermal activation 
energy EA, by the Arrhenius relationship as : 


F (Ts, Te) = EXP | 


Where : 

EA = Thermal activation energy (eV) 

K = Boltzmann’s constant (8.63 x 10° eV/°K) 
T = Absolute temperature in °K 


RELIABILITY REPORT 


XK (11) =F (14, T2) X A (T2) 


Then 


Where : 
T1 <T2 


Fig. 2 shows temperature derating curves and 
multiplying factors for temperature reduction. 

The various lines correspond to the activation 
energies associated with the different failure 
mechanisms involved. 


Figure 2 : Arrhenius plot. 


F (Multiplying factor) 


T (°C) 


300 200 
S90CMOS-13 
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TAPE AND REEL SPECIFICATION 


TAPE AND REEL 


PACKING SPECIFICATION FOR SOIC 


1 - PURPOSE : 


This specification is formulated to provide dimensions, tolerances and characteristics about tape and reel 
necessary to surface mount components such that they may be automatically placed. This specification 
covers taping for active surface mount components in SOIC package type. 


2 - REFERENCE DOCUMENTS 
2-1."ElIA 481-A" 

2-2."IEC 286-3" 

2-3."Speciai customer request" 


3 - GENERAL 
3-1 .Reel material = Plastic antistatic or conductive 
3-2. Cavity tape material = Black conductive (less than 10°Q per square) 


3-3. Cover tape material = Transparent antistatic (less than 10'°Q per square) or conductive (less than 
10°Q per square) 


4 - QUANTITY AND DIMENSIONS 
All drawings dimensions are in millimeters. 
4-1. QUANTITY AND DIMENSIONS - See table 1 


Table 1. 


4-2.LEADER AND TRAINER 
Figure 1. 


| 
No components Components No components 
Top cover | p | p ay p 
tape 500mm min 500mm min 


e __ 
nN eerie Empty components pockets | 
sealed with cover tape 


> 
User direction of feed 


S90CMOS- 14 
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TAPE AND REEL SPECIFICATION 


The trailer end of the tape carrier is secured to the reel. 
The devices are oriented with the terminals facing to the bottom of the carrier pocket. 


4-3. DEVICES ORIENTATION 


Figure 2. 


User direction of feed 


SS0CMOS-15 


The devices are oriented in the carrier pocket with pin number 1 adjacent to the sprocket holes. 


4- 4 OVERALL REEL DIMENSIONS 
Figure 3. 


40mm min. 
Access hole at 
slot location 


Full radius G measured at hub 
Tape slot 


in core for 
tape start 
2.5mm min width 


S90CMOS-16 


Figure 4. 


1mm max. 
250mm Bending radius 


Camber (top view) 
Allowable camber to be 1mm/ 100mm nonaccumulative over 250mm 


SS0CMOS-17 
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TAPE AND REEL SPECIFICATION 


4- 4. OVERALL REEL DIMENSIONS (continued) 


Table 2. 
Ares|emn| _¢_{pnin|wnin} _@___{Trer Tmax | min 


ae Tinta ee eel 2440-0 | 184 | 30 
tem | oo | 15 | tosoe | a2| so | 12a | 22a | a0 


4-5.CARRIER POCKET DIMENSIONS 
Figure 5. 


10 pitches cumulative 
<—— Po ——— tolerance on tape 


e- P > + 0.2mm 


For machine ref. only 
including draft and radil 
concentric around Bo 


User direction of feed 


S90CMOS-18 
Table 3. 


[topes] 0 [© | mo 


Tt | a | Bo | ko | 
Table 4. 


| Tepe Size | Bimax | Dimin | F | Kmax Kee | _| wy 


| remm | 02 | 15 | 55005 
75:0. 


Note : Ao, Bo and Ko are determined by components size. The clearance between the component and _ the carrier pocket is : 
a-0.05 mm minimum to 0.65 mm maximum for 12 mm tape 
b - 0.05 mm minimum to 0.90 mm maximum for 16 mm tape 
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NOTES 


NOTES 


NOTES 


NOTES 
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Tel (49-89) 46006-0 
Telex 528214 

Telefax (49-89) 4605454 
Teletex 897107=STDISTR 


3000 HANNOVER 51 
Rotenburger Strasse 28A 
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Telefax (49-2241) 67584 
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Tel (49-711) 692041 

Telex 721718 

Telefax (49-711) 691408 


ITALY 


20090 ASSAGO (Ml) 

Vile Milanofior - Strada 4 - Palazzo A/4/A 
Tel (39-2) 89213 1 (10 linee) 

Telex 330131 - 330141 SGSAGR 
Telefax (39-2) 8250449 


40033 CASALECCHIO DI RENO (BO) 
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Tel (39-51) 591914 

Telex 512442 

Telefax (39-51) 591305 
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ViaA Torlonia, 15 

Tel (39-6) 8443341 
Telex 620653 SGSATE | 
Telefax (39-6) 8444474 
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Meerenakkerweg 1 

Tel (31-40) 550015 
Telex 51186 

Telefax (31-40) 528835 


SPAIN 


08021 BARCELONA 

Calle Platon, 6 4'" Floor, 5" Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 


28027 MADRID 

Calle Albacete, 5 

Tel (34-1) 4051615 
Telex 27060 TCCEE 
Telefax (34-1) 4031134 


SWEDEN 


S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel (46-8) 7939220 

Telex 12078 THSWS 

Telefax (46-8) 7504950 
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Tel (41-22) 7986462 
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NEW YORK 
Poughkeepsie - (914) 454-8813 


NORTH CAROLINA 
Raleigh - (919) 787-6555 


TEXAS 
Carrollton - (214) 466-8844 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CON- 
TACT 

THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A 


PENNSYLVANIA 
Montgomeryville - (215) 362-8500 


ASIA / PACIFIC 


AUSTRALIA 


NSW 2027 EDGECLIFF 

Suite 211, Edgecliff centre 
203-233, New South Head Road 
Tel (61-2) 327 39 22 

Telex 071 126911 TCAUS 
Telefax (61-2) 327 61 76 


HONG KONG 


WANCHAI 

22nd Floor - Hopewell centre 
183 Queen's Road East 

Tel (852-5) 8615788 

Telex 60955 ESGIES HX 
Telefax (852-5) 8656589 


INDIA 


NEW DELHI 110001 
LiasonOffice 

62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 

Tel 3715191 

Telex 031-66816 STMI IN 
Telefax 3715192 


MALAYSIA 


PULAU PINANG 10400 

4th Floor - Suite 4-03 

Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 

Telefax (04) 379816 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 

Telefax (65) 4820240 


TAIWAN 


TAIPEI 

12th Floor 

571, Tun Hua South Road 
Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 


SALES OFFICES 


JAPAN 


TOKYO 108 

Nisseki - Takanawa Bid 4F 
2-18-10 Takanawa 
Minato-Ku 

Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 


Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the 
consequences of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No 
license is granted by implication or otherwise under any patent or patent rights of S@S-THOMSON Microelectronics. Specifications mentioned 
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. 
SGS-THOMSON Microelectronics iar are not authorized for use as critical components in life support devices or systems without express 
written approval of S@S-THOMSON Microelectronics. 
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